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Foreword 



The Internet and the World Wide Web are deeply affecting the way 
things are traditionally done. E-commerce is changing businesses; the stock 
market is accessible to individuals; digitized journals, up-to-date databases, 
and newsgroups are changing the lives of researchers. Is it reasonable to 
think that learning will remain unaffected? Nevertheless, universities, with 
their blend of teaching and research, have much to offer to those who wish to 
learn more than simple skills: judgment, initiative, and fair competition for 
research positions. Over the years, universities have acquired invaluable 
resources in the form of laboratories and libraries with specially trained staff. 
How can they evolve to take advantage of the many possibilities of the 
Internet and broadband communication? 

Many institutions of higher education are trying to integrate new 
information and communications technologies into current curricula or to 
develop new learning paradigms for learning. Because it is still so early in 
the game they are eager to compare their efforts and results to the 
achievements of others and are willing to learn from them. 

The International Federation for Information Processing (IFIP) is a multi- 
national federation of professional and technical organizations, founded in 
1960 under the auspices of UNESCO, whose mission is to assist in the 
development, exploitation, and application of Information Technology for 
the benefit of all peoples. Given this scope of activity, IFIP seemed the 
appropriate body to give an international dimension to such a forum. 

At the heart of IFIP activities are the Technical Committees (TCs), each 
with a particular focus. Education is the focus of Technical Committee 3 
(TCS). Work within the focus of a Technical Committee is done in Working 
Groups (WGs) of specialists who are individually appointed by their peers. 
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independent of nationality and of national governments. This conference was 
specifically organized by WG 3.2 (Informatics and ICT at the Level of 
Higher Education) and by WG 3.6 (Distance Learning). WG3.2 defines its 
mission as providing from an international viewpoint a forward look on the 
development and impact of informatics and resulting technologies in higher 
education. WG3.6 aims to consider the essentials for preparing all of society 
for living in the information age using distance learning systems, to 
investigate the technology of distance learning, to be aware of new and 
advanced methods, and to support the spread of distance learning in various 
countries’ educational institutions. 

WG3.6 had held a very successful conference on a related subject in 
Madrid, in November 1997: 'The Virtual Campus: Trends for Higher 
Education and Training”. Its proceedings were published by Kluwer 
Academic Publishers, Boston, January 1998. WG3.2 was happy to 
recommend the University of California, Irvine, (UCI) as the site of the 
conference since it had previously hosted a successful conference on 
“University Education Uses of Visualization in Scientific Computing” in 
July 1993, the proceedings of which were published by North Holland. 

IFIP accordingly approved a conference proposal from UCI with the 
following International Program Committee whose dedication and work 
made the conference a success. 

- Werner Beuschel, University of Applied Sciences, Brandenburg, 

Germany 

- Peter Bryant, University of California, Irvine 

- Gordon Davies, Open University, Milton Keynes, UK 

- Michael D’Zmura, University of California, Irvine 

- Stephen Franklin, University of California, Irvine 

- Robert Garfias, University of California, Irvine 

- Julia Gelfand, University of California, Irvine 

- Christopher Grayce, University of California, Irvine 

- Bernard Levrat, University of Geneva, Switzerland 

- Ellen Strenski, University of California, Irvine 

- Tom van Weert, Utrecht University for Professional Education, The 
Netherlands 

- Jan Wibe, Norwegian University of Science and Technology, Trondheim, 
Norway 

Committee members from UCI handled the local organization. 
Organizational support and local sponsorship for this conference came from 
UCI’s Department of Electrical and Computer Engineering, its Division of 
Undergraduate Education, its School of Humanities, the UCI Libraries, and 
the UCI Office of Academic Computing. In addition to handling all local 
logistics, UCFs Office of Academic Computing staff also organized the 
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annual TC3 meeting that enabled Peter Bollerslev, President of IFIP, to open 
the conference. 

In addition to IFIP and UCI, the conference was supported by Sun 
Microsystems, VTLS Inc., the IEEE Computer Society, and Innovative 
Interfaces, Inc. Their support was essential and greatly appreciated. 

The success of such a conference comes essentially from the quality of 
the papers presented and the discussions that follow. Participants were 
stimulated by three excellent invited speakers giving very different 
viewpoints: “Authoring a Multimedia Technical Book: Design and 
Implementation Considerations” by Bruce Shriver, IEEE Computer Society 
Fellow, former president, and representative to the IFIP General Assembly, 
showed how excellent material can be produced by a dedicated individual. 
Next, Alexander Singer, well-known director of Star Trek television series, 
now at the University of Southern California, addressed the subject “How 
the Media Both Reflect and Shape the Public Perception of the Nature and 
Practice of Science” with many illuminating excerpts from his famous TV 
series. Finally, Andries van Dam, hypertext and computer graphics pioneer 
from Brown University, pondered the question “Building Innovative 
Electronic Educational Environments: Why Is It Hard And What Will 
Change?” His response advocated a step-by-step, collective, approach, 
sharing materials, amazing examples of which he showed in the form of 
beautifully designed graphics applets. 

The conference attracted a mix of people from diverse cultures: academia 
and industry, computer science and libraries, dedicated distance learning 
institutions and solidly entrenched traditional universities. Thanks to the 
hard work of Stephen Franklin and Ellen Strenski, co-chairs of the local 
organizing committee, most of the material was available on the Web 
beforehand. The discussions were lively, the opinions diverse, and, through 
the editors’ efforts, hopefully these proceedings will bring to the reader a 
flavor of these very enriching three days under the beautiful California 
sunshine, as well as some thought provoking papers. 



Bernard Levrat, Co-Chair, Conference Program Committee 




Introduction 



The University of California, Irvine (UCI) is one of nine campuses of the 
University of California system. UCI’s decision to host an EFIP-sponsored 
international working conference on Building University Electronic 
Educational Environments was based on its previous experience in 1993 of 
hosting another IFIP working conference and on its own experience building 
UCFs Electronic Educational Environment (EEE). 

The earlier IFIP working conference in 1993, “University Education Uses 
of Visualization in Scientific Computing,” was one of a series of IFIP WG3.2 
events held under the leadership of Bernard Levrat, whose foreword to this 
volume includes a brief description of IFIP and the context it provided for 
this conference. From that 1993 event, UCI learned firsthand the benefits of 
hosting a select, diverse, international group of people actively engaged in 
exploiting technology (in that case, “scientific visualization”) in university 
education. 

Placing that earlier conference in a broader social context, one of its local 
organizing committee (Stephen Franklin) included in his welcome the then 
recently published cartoon from The New Yorker magazine showing a dog on 
a chair in front of a computer advising another canine, “On the Internet, no 
one knows you’re a dog.” Within two months of that conference, the 
National Center for Supercomputing Applications (NCSA) followed its 
earlier release of the Mosaic web browser by releasing its “httpd” web server, 
an event of almost equal import. 

By the end of 1993, like many other universities, UCI had its first web 
servers running, soon to outstrip and to replace its gopher services. More 
importantly, while gopher servers were seen as ways of accessing library or 
administrative information, some UCI faculty saw the web as a way of 
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electronically extending and enhancing our existing educational 
environment, which remains largely centered on specific student courses, the 
responsibility of individual faculty. 

A series of seminars (http://aris.ss.uci.edu/www-seminar/) initiated by 
Michael D’Zmura brought together faculty, students, and staff interested in 
using “web and other technologies.” In a very real sense, the present 
conference grew directly out of that series of seminars. 

D’Zmura presented the work he was doing in developing a full year, web- 
based course in Introductory Psychology. Robert Garfias showed how he was 
using these technologies with his classes and research in Ethnomusicology. 
Christopher Grayce’s work included his Java applets in Chemistry as well as 
a web-based gradebook and other tools whose use in his own department was 
expanded to capabilities offered to the campus by the Office of Academic 
Computing (OAC). Peter Bryant’s hypertext book, “Biodiversity and 
Conservation,” grew from a local resource to an internationally recognized 
and equally broadly used one. Ellen Strenski and a group of graduate student 
assistants serving as “Techno-Teachers” in English and Comparative 
Literature built on their work, described in a 1995 Computers and Education 
article, to encourage the pedagogical use of technology in the humanities. 
Students and staff also presented their work and interests at these seminars. 
For example, Stephen Franklin and members of a group he directed 
described tools and services being developed and offered by OAC in 
conjunction with UCI’s Office of the Registrar and the UCI Libraries. 

Complimenting and building upon such representative work and interests, 
various offices, departments, and units at UCI undertook joint projects as part 
of what became known as UCI’s Electronic Educational Environment (EEE). 
William H. Parker, Director of the Office of Academic Computing, 
deliberately chose the order of these words. This ordering emphasized that 
the university’s existing Educational Environment was being extended and 
enhanced electronically, as opposed to any attempt to take an Electronic 
Environment and fit educational efforts to it. 

Thus, hosting this conference grew naturally from our own campus 
experience of people with different backgrounds and interests coming 
together to learn from and with each other about how to use “web and other 
technologies” to meet the campus’s institutional mission of education, 
research, and public service. 

The conference met and exceeded our greatest expectations. With some 
meetings, one can talk about the “attendees.” With this conference, the term 
“participants” would be much more accurate. Those at the conference were 
active participants, not just in the conference, but, more importantly, in 
building electronic educational environments at their own institutions. 
Learning for them was not distant; it was immediate, and they were heavily 
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involved and deeply committed to their work and their vision of education, of 
technology, and of ways in which the latter can improve and transform the 
former. 

This is not to say that the participants were of a single mind. Indeed, the 
range of experience, expectations, and perspective was too broad to be 
characterized as anything other than extremely diverse. Even on something 
as fundamental as the role of education, opinions ranged from the ultra- 
utilitarianism of skill training for employment to the views more traditionally 
held in “liberal arts, higher education.” But, whatever realism, skepticism, or 
cynicism participants may have felt about aspects of the present state of 
educational institutions, the outlook they overwhelmingly shared was 
optimism and positive imagination about the impact of work currently under 
way. 

We are pleased to offer these proceedings as a vehicle for sharing the 
positive creative energy of this conference. 

No small part of our pleasure in offering these proceedings is the 
opportunity it affords us, not as editors, but as co-chairs of the local 
organizing committee, to thank the many people whose contributions and 
efforts made the conference possible. 

Corporate support for the conference was essential, and we are most 
grateful to the individuals whose efforts were responsible for that support: 
Emil Sarpa of Sun Microsystems, Inc., Vinod Chachra of VTLS, Inc., Matt 
Loeb of the IEEE Computer Society, and Stephen Silverstein of Innovative 
Interfaces, Inc. 

While we wish we could take credit for the wonderfully smooth logistics 
of the conference, the special arrangements made for various participants, 
and the cordial hospitality that so many of the participants commented on, 
that credit belongs to the staff of UCTs Office of Academic Computing, most 
especially Nancy Morallo, Marie Perezcastaneda, and Bessy Varela. Andrew 
Hill and Andrew Jones of the UCI Libraries handled the computer and media 
support with a skilled professionalism that earned praise from all. 

We could not even have thought of hosting a conference like this were it 
not for the strong support of a local organizing committee: Peter Bryant, 
Michael D’Zmura, Robert Garfias, Julia Gelfand, and Christopher Grayce. 
The roles they have played in establishing the foundation both for UCTs 
EEE and this conference have been noted above for all except Julia Gelfand. 
Her energetic and creative contributions to this conference exemplified both 
her own unique talents and the integral importance of the UCI Library, to this 
conference and to UCTs EEE alike. 

Ultimately, the quality of a working conference like this depends upon the 
quality and engagement of the participants. We would like to close this 
introduction by expressing our appreciation to all the participants, especially 
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those who traveled from great distances to join us. From this group we would 
like to single out for very special thanks the members of the program 
committee who not only guided the conference, but who also actively 
participated in all aspects: inviting colleagues, soliciting papers, offering 
presentations, organizing and moderating panels, and contributing to these 
proceedings. Werner Beuschel, Bernard Levrat, Tom van Weert, and Jan 
Wibe each contributed in these ways and more. 



Stephen D. Franklin and Ellen Strenski 
Co-Chairs of the Local Organizing Committee and Proceedings Editors 




The Swiss Virtual Campus: Present Situation and 
Challenges 



Bernard Levrat 

University of Geneva, Switzerland, 

Chair of the Swiss Virtual Campus (SVC) Commission 



Key words: Virtual Campus, Distance Learning 

Abstract: The Swiss Federal Government is ready to fund a special program for 

developing a Swiss Virtual Campus during the 2000-2003 funding period. The 
projects supported will originate from teachers and involve several institutions. 
The use of common tools will be encouraged. A unique process of evaluation 
and accreditation is proposed. Although the SVC is a development project, it 
will closely follow developments for accessing digital documents, for using 
platforms and tools for personalized learning, and for renewing pedagogy. 



1 . MOTIVATIONS 

Switzerland is a small country with a number of universities separated by 
short distances but knit tightly together by an excellent electronic network, 
shown in Figure 1 . 

By tradition, the nine universities and the two Federal Institutes of 
Technology have developed their teaching and their research to a large 
degree independently of each other. Recently, growing requests for 
contributions from the Federal State have called for more coordination. All 
initiatives that promote such coordination are welcomed. 

Decision-makers and teachers alike are worried about changes that global 
access to Internet resources will bring to education. They are aware that 
small-scale experiments do not scale up easily. Many teachers would like to 
take advantage of the new information and communication technologies; 
they are using e-mail, newsgroups, web pages, and popular software to 
modernize their communications with their students, but some are also 
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interested in participating in larger schemes to produce material that would 
be competitive with what is bound to appear on the market. 

Every four years, all Swiss higher education institutions and the federal 
government must engage in a budget planning exercise for the next four 
years. For the period 2000-2003, they were asked to forecast an increased 
role for Information and Communication Technologies (ICT) in teaching and 
learning; they all responded positively, although in different ways. In 
addition to estimating budgets the Federal Institutes of Technology and 
several universities started support centers for pedagogy, multimedia and 
software production. These will play a key role in implementing the Swiss 
Virtual Campus (SVC). 




Figure 1. Electronic networking of Swiss Higher Education Institutions. 

©2000, noc@ switch. ch 

The group of experts, which I headed from 1995 to 1998, contributed to 
this perception. It tried to produce a clear, understandable proposal that 
would address the questions of pedagogical design, production, evaluation, 
and accreditation in the best possible way while promoting strong 
cooperation among the different institutions and commitment to use the 
materials once they had been produced. The Swiss government followed our 
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recommendations and expects to see significant changes in higher education 
as we deliver what we promised. 



2. A SHORT HISTORY OF THE SVC’S ORIGINS 

In 1994, a member of the Swiss Parliament asked the government to 
launch an initiative to implement a generalized Distance Learning program. 
The Parliament accepted the motion and I was asked to chair a group of 
experts commissioned to prepare a report on opportunities for “open and 
distance learning” in Switzerland, with a view to using ICT in university- 
level education both for existing curricula and for lifelong learning. Our 
report, which was accepted, concluded that it would be inappropriate to 
finance a new Swiss institution dedicated to open and distance learning and 
recommended instead that Swiss universities be part of a plan to offer 
courses in both face-to-face and distance modes. 

In 1997, the same group of experts was asked by the Swiss University 
Conference (SUC), to study the impact of ICT on learning at the university 
level and to propose a plan of action for the 2000-2003 financial period. The 
group chose to work under the name of FU.NT (Formation Universitaire et 
Nouvelles Technologies). Its first proposal was to create and maintain a web 
site' covering all ICT-related projects in Swiss Higher Education. It was 
enacted at the University of Fribourg with the support of the Swiss Federal 
Office for Education and Science (OFES) and the SUC. The full text of the 
reports in Erench and in German can be found on this site. 

Following similar studies in most OECD countries, the report concluded 
that institutions of higher education must evolve to take advantage of ICT in 
order, in turn, to change their approach to teaching and learning. Due to the 
special Swiss situation with many universities in a relatively small territory, 
these institutions were asked to cooperate more closely with each other, 
preferably at the level of their basic activities - research and learning - 
without building complex administrative superstructures. 

In the fall of 1997, the EU.NT group proposed an initiative to establish a 
Swiss higher education learning network by creating a Swiss Virtual 
Campus. The existing institutions (Eederal Institutes of Technology, 
Polytechnic Schools and Universities) which today require the presence of 
students, would be encouraged to rethink some of their courses to make them 
Internet-accessible to their own students and to students from other 
institutions. A student registered in one university would be able to take for 
credit courses that are offered on the Internet by another Swiss institution of 
higher learning. 
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Rather than waiting for such courses to become available through 
uncoordinated efforts, it was proposed to finance projects that would meet 
certain criteria and promise to produce the intended course material. The 
quality of the courses will be guaranteed by an accreditation procedure. 

This proposal was accepted by the SUC, which submitted it to the Swiss 
Government to be included in the preparation of the 2000-2003. 



3. THE SVC PROPOSAL 

In its message to Parliament concerning the funding of Higher Education 
for the period 2000-2003, the Swiss Government included a credit of SFr 30 
million for funding the Swiss Virtual Campus with the following objectives: 

a) to promote collaboration between institutions - higher education 
networks 

b) to entice teachers to explore a new pedagogical dimension - learner 
centric model 

c) to encourage the development centers to become producers of high 
quality learning material - competitiveness of the Swiss higher 
education establishment. 

The projects that will be jointly funded by the universities and by this 
program (the Federal Institutes of Technology and the Polytechnics will join 
with their own resources) will have to abide by the principles of the “Swiss 
Virtual Campus” which are summarized in the five following criteria: 

1 . favor cooperation between higher education establishments (traditional 
Universities, Swiss Institutes of Technologies, and Technical 
Universities); 

2. highlight a clear pedagogical objective; 

3. participate in the selection and use of common tools on stable 
platforms; 

4. present a realization plan with evaluation criteria; 

5. obtain from the start a contribution from the institutions interested in 
the project with the promise to integrate its use and maintenance into 
their normal planning once the development is finished. 

Financing will be granted on a competitive basis, the best projects being 
selected according to the above criteria and a necessary diversity of subjects. 
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4. CURRENT STATUS AND PLANS FOR 
IMPLEMENTATION 

The final vote by the Swiss Parliament is due in October 1999 and none 
of the funding will be available before January 2000. Nevertheless, a number 
of steps are being taken, with very limited means, to prepare for starting the 
projects with as little delay as possible. A high-level commission has been 
established to ensure communication with the different partners; a steering 
committee will supervise the selection of projects resulting from a call for 
proposals also being prepared; finally, a list of possible common software 
tools is being established. 

4.1 The Commission ^^Campus virtuel suisse^’ (CCVS) 

First of all, the universities must understand their role and involvement in 
the plan. Even with the best administrative structure in place, the SVC will 
not have a project to support at all if groups of teachers from the same 
discipline do not get together to submit proposals. The role of this particular 
commission of the SVC is to approve and disseminate the “Call for 
proposals”. Individual commission members, representing rectorates or 
presidencies, are responsible for making sure that good projects receive the 
necessary local support from their institution. 

4.2 Steering Committee 

Answering questions from Parliamentary commissions on how the 
project would be managed, OFES pledged to appoint a steering committee of 
5 to 7 members including one or two international experts. 

This committee will organize the evaluation of the proposals, propose a 
list of selected projects, prepare contracts to be signed by project leaders and 
partners and monitor the projects’ conformity with the stated objectives and 
time table. Milestones will be established for prototyping the first module, 
for the first evaluation, for production, for field trials, and for final 
assessment. 

4.3 Choosing and using common software tools 

To develop interactive and innovative learning modules for this project, 
the management wants to select a set of integrated tools — or, at the least, a 
set of coherent tools — to, accomplish most of the operations necessary in this 
new context. 
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To be acceptable, such a set of products must offer good portability, be 
accessible by the end-user from a number of platforms (UNIX, MacOS, 
Windows), support an adequate character set (Unicode) in all the phases of 
development and final use of the learning material, involve a high degree of 
interactivity (with control of response times), and provide good support for 
sound, images, and animation. Such qualities must be demonstrated by 
convincing examples, freely accessible to the group during the evaluation 
period. 

It is quite possible that the SVC will have to cope with more than a single 
product to satisfy different types of applications. Products that show 
exceptional qualities for some aspects, but do not fulfill all the conditions, 
could also be considered. 

4.3.1 Management of students 

This module will include registration and follow-up of students, 
administrative and academic records, management of bills, and reminders 
and warning through e-mail. It will also look after login procedures 
including personal authentication, distinction between authors (several 
levels) and learners. It will provide working groups and cooperative work 
management: bulletin boards, forums, listservers attached to modules. 

4.3.2 Development of pedagogical material 

We are looking for tools to support the design of modules to achieve a 
pedagogical objective, as well as tools for developing the modules 
themselves (including automatic code generation from the specifications), 
including a good version manager. 

The system will offer uniform and ergonomic graphical interfaces, tools 
for the efficient creation and management of multimedia (video on demand 
server, for example), and easy access to other digital resources (URLs, 
simulators, demonstrators, databases, etc.). 

4.3.3 Exchange of material with traditional teaching situations 

The popularity of the system will be enhanced if it also facilitates the 
production of good traditional lecture material derived from the interactive 
material and the improvement of existing presentations through, for 
example, vocal annotation of lecture notes. 
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Facilities will be available to copy all or part of the material while adding 
personal notes, with due respect to the authors’ copyright. 

Group activities will be encouraged with chatrooms, sharing common 
screens (whiteboards), and computer conferencing. 

When necessary, distance tutoring will be possible with e-mail, 
telephone, or teleconferencing. 

4.3.5 Support of evaluation procedures 

Graphical tools to trace the history of the students’ progress through the 
modules are desirable. We want detailed timing information about where 
students spend their time, diagnosis of blocking points, and reports on the 
success/failures ratios of different tests. 

Global reporting , including reporting on face-to-face activities, will also 
be available. 

4.4 Motivating the different actors 

An information day organized in Bern on July 1 by the SUC attracted 
over 200 people. Twenty of them would like to lead a project and over sixty 
wish to be partners. Since that day, requests for information have been 
accumulating in my e-mail. Most often, they ask for financial details and 
advice about how to get their own institutions to commit the necessary 
resources. Much work remains to clarify all these issues. Meanwhile, some 
of these potential leaders or partners could lose their motivation. 



5. CHALLENGES 

Even with the full support of federal and local authorities, steering the 
project is not going to be easy due to important changes continually being 
introduced by technology, research in pedagogy, and improved 
understanding of man-machine interaction. 

5.1 Choosing among what is currently available 

The choice of environment(s) must be based on consensus. We are 
presently engaged in evaluating of what exists commercially and what 
cooperative efforts would best fulfill the requirements of 4.3 with currently 
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available hardware and software. Guessing the range of possibilities that 
instructional delivery systems will offer in two years time is impossible. 

5.2 Integrating new developments 

Having a common set of tools does not mean excluding new 
developments. The SVC will follow closely the results of the European 
Union 5* Framework Programme", which expects results “to improve 
multimedia authoring, design and production systems for handling radically 
new combinations of highly visual and interactive media forms, including 3- 
D, virtual reality, and broadband content. Expected benefits to be 
demonstrated include greater usability, functionality and productivity, as 
well as cross-media integration and new multi-platform publishing and 
broadcast applications. New distributed production processes and systems, 
new work flow procedures such as real-time tele-collaboration and new uses 
of interactive multimedia should be validated, with the active involvement of 
all actors concerned from production to distribution and use”. The SVC must 
be able to include these new developments as they attain an acceptable level 
of maturity. 

5.3 Redefining the role of libraries in higher education 

In any discipline, the university’s role is to give students opportunities to 
form their judgments by drawing on different sources. In addition to 
discussions with assistants and colleagues, seminars by invited speakers 
contribute to this goal, but one of the most familiar ways is to browse in the 
library, consulting books one can borrow and journal articles that one can 
photocopy. 

What will happen to that facility in a virtual campus setting? It is quite 
important that distance learning is not restricted to offering only a single 
point of view, but, instead, keeps its users curious and motivated to access a 
variety of sources such as those discussed below. 

5.3.1 Catalogs, circulation and interlibrary loans 

Library catalogs have been in machine-readable form for at least twenty 
years. Accessing them through the Web has become a worldwide practice. It 
is interesting to look for material related to a given subject, but access to 
books or journals themselves still requires a trip to a real library, which is 
not always practicable for the distance learner. A few libraries (ETHICS, the 
library of the ETHZ, for example) will loan books by surface mail to remote 
individuals, but the more current practice is to use inter-library loan. It 
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should be possible for small local libraries to be recognized and vouch for 
local users who want to borrow a reference book from a university library. 

5.3.2 Virtual libraries 

Seeing the content of a book in a browser, or importing it, is already in 
practice. The Bibliotheque Nationale de France, most visible architecturally 
at its new location on the Seine, has digitized 100,000 volumes, 40,000 of 
which are free from copyright restrictions and available on the Internet at 
their web site“\ 

Consortia in different countries are digitizing considerable amounts of 
material. Often, access to the resulting digitized documents is restricted to 
their members. Various charging schemes for outsiders are under 
consideration but will not be discussed here. 

A library-indexing scheme is needed so that people can choose among all 
the available resources. As many other digitized catalogs do, RERO^^' (the 
union catalog of the network of reference and university libraries of the 
French speaking Swiss cantons) is already indexing stable multimedia 
materials. “Stable” is opposed here to “transient,” the characteristics of 
references provided by search engines like Yahoo or AltaVista, which may 
be gone after some time. 

5.3.3 Online scientific journals 

Scientific journals, traditionally available in departmental libraries, are a 
special case. More and more, these journals exist in an electronic form which 
researchers prefer to the printed form since they are available on their 
workstations, have hyperlinks, active cross references, and can be the start of 
an e-mail exchange with the author. 

But these journals are expensive and affordable only by research groups 
with generous research grants. In the past, printed copies ended up in the 
libraries after a few months. Now, the archiving of past articles is not always 
guaranteed and there seems to be no intention of providing them free to a 
larger community. 

Many efforts exist to keep access to scientific journals open, particularly 
for students and for people from other fields. The economic questions are far 
from being solved, but acceptable solutions must be found with the 
cooperation of publishers and university libraries. 
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5.3.4 Other materials 

References to multimedia materials can be found in library catalogs. 
They contain many references to speeches and video recordings that could 
be put on a server and delivered on demand provided that the network 
bandwidth allows it. 

5.3.5 Some examples 

Virtual specialized libraries are already a reality. In addition to the 18* 
century books from the BNF already mentioned, I would like to draw 
attention to: 

- The Thesaurus Linguae Graecae '' (TLG) at the University of California, 
Irvine, is an electronic data bank of ancient Greek literature from Homer 
(8* century BC) to 600 AD with historiographical, lexicographical, and 
scholastic texts from the period between 600 and 1453 AD 

- The WWW virtual library'" , set up and maintained by the WWW 
consortium, offers a rich coverage of many subjects. I often use it to find 
additional materials for my lectures on software engineering. “The VL is 
the oldest catalog of the web, started by Tim Berners-Lee, the creator of 
the web itself. Unlike commercial catalogs, it is run by a loose 
confederation of volunteers, who compile pages of key links for 
particular areas in which they are expert; even though it isn’t the biggest 
index of the web, the VL pages are widely recognized as being amongst 
the highest-quality guides to particular sections of the web. Individual 
indexes live on hundreds of different servers around the world. A set of 
catalog pages linking these pages is maintained at Stanford University 
(California), by Gerard Manning. Mirrors of the catalog are kept at Penn 
State University (USA), East Anglia (UK), Geneva (Switzerland) and 
Argentina.”™ 

- The NASA photo gallery "” is an amazing collection of photographs taken 
by satellite and freely available on the net. It’s worth a try if one has 
enough bandwidth and disk space to import these wonderful pictures. 



6. KEEPING THE PROMISES 

Concerns about common software tools and the availability of a wide 
variety of digitized resources should not distract actors of the SVC from its 
stated objectives, which are to 
- produce outstanding multi-lingual material; 
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- enrich the current cultural and scientific quality of the learning 
environment; 

- include a high degree of interactivity; 

- give students more freedom of choice; 

- open the way to life-long learning either for diploma granting curricula or 
for self-improvement. 

It is the steering committee’s mission to select the right projects, but the 
results will depend essentially on the dedication of the groups of teachers 
trying to transform the way their own discipline is being learned. 

Having been associated with the pedagogical design of the modules 
produced by the leading partner, the other partners will be ideally situated to 
perform quality control of the final product. Rather than calling in outside 
experts, they will be in charge to proceed with evaluation in a real distance 
learning situation. The projects are requested to provide line items in their 
budget for this specific purpose. 

The last step of the process is to include the distance courses produced by 
the SVC initiative in the normal curriculum. Once the faculty members who 
teach a given subject at one of the partner institutions accept the SVC course 
into their curriculum, that course will be accredited. The status of the 
different projects will be found on the VirtualCampus.ch web site. A single 
portal will let students see what is available and where the successful 
completion of an SVC course will earn degree credits. 



7. INTERNATIONAL COOPERATION VS. 
MARKETING 

We hope that the quality of the material produced will give the SVC label 
such a value that many projects will vie to gain that label. Although it is 
clear that all Swiss universities will be entitled to use all the products for 
free, several models must be studied in order to sustain the SVC beyond the 
current funding period. 

Single modules or suites of modules could be packaged and marketed for 
individual use. Whether through a private software distributor returning 
royalties to the institution or through a non-profit organization under the 
direct control of the SVC, such a scheme should generate enough revenue to 
develop new courses and produce new marketable modules. 

Complete courses could be sold to other organizations — public or 
commercial — to generate revenues comparable to the above. 

The SVC could also enter into consortia that promote the exchange of 
quality material among its members. If the students like this form of learning 




12 



Bernard Levrat 



and if many institutions participate, a sizeable portion of current resources 
devoted to teaching could be re-invested in transforming institutions of 
higher learning into a different sort of establishment with a few fixed 
points — research buildings, consulting and tutoring offices, multimedia 
libraries — and many virtual locations where students could find most of the 
material they need. Social life, entertainment, rhythms of studies and exams 
will have to be rediscovered in a different setting, in the hope that the next 
generation will not be made only of couch potatoes of a mouse-clicking 
variety. 



8. RESEARCH ISSUES 

The SVC is a development project; it will not consider funding 
fundamental research although it recognizes that a number of topics must be 
studied to determine where the fast introduction of ICT is leading education. 
This research can only be conducted on an international basis, but local 
research teams will have to adapt international findings to the special 
circumstances of a multi-cultural and multi-lingual Switzerland. This role 
will devolve to the current pedagogy departments existing in a number of the 
major universities in the country. The relationship between the SVC and the 
University of Geneva is exposed in a more detailed paper written with D. 
Peraya^ 

It is interesting to pick among the many European programs (see ii) some 
that are directly related to issues concerning the SVC and that have been 
mentioned in the FU.NT report as necessary endeavors. 

8.1 Open platforms and tools for personalized learning 

This European Program will emphasize personalized learning in 
collaborative environments that involve high-quality pedagogic approaches. 
It addresses the development of re-usable components and a suite of modular 
building blocks and tools on the basis of an underlying open infrastructure 
supporting a wide range of flexible learning activities (learning by doing, 
collaborative, and group learning). It should also address the development of 
environments that facilitate interaction, including social interaction, between 
learners and teachers. This should encompass all functionality needed to 
develop, manage, and deliver courses, and benefits should be sought in terms 
of pedagogy, cost-effectiveness, service quality, and scalability. The work is 
expected to be validated in more than one learning setting and specific 
discipline. It should contribute to on-going standardization activities in open 
learning architecture and the reusability of learning objects. 
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8.2 European Programme for ^^The flexible university^^ 

The stated objective is “to integrate and demonstrate emerging 
technologies for the flexible university of the future through large-scale 
experiments in areas promoting European integration, and providing 
advanced facilities to allow learners to follow a personalized mix of courses, 
and to interact with teachers and each other in new ways. The work should 
promote higher-quality re-useable learning material; greater choice for 
learners through demand-driven course management; more consistent 
quality-management and more cost-effective online access to university and 
higher education facilities. To facilitate EU-wide implementation, the 
research should also address university teaching re-engineering, social and 
pedagogic requirements, and cost-benefits. The learning context (subject 
domain, target populations), economic and organizational aspects of learning 
should be addressed in a focused way. The work should help to set technical 
and operational standards and to stimulate collaboration with other sectors 
(e.g., academic-industry links, public-private partnerships)”. 

8.3 Other programs 

There is also a limited amount of European funding for studies in 
pedagogy: “Teaching and Learning with the help of New Information 
Technology”. It is hoped that pedagogy departments in Swiss universities 
will be associated with the studies and experimentation planned for this 
program. 

“Institutional Planning, Resources and Support Services” are also the 
subject of many studies by different bodies. One can only worry that they are 
not in step with the rate of innovation imposed by technology. 



9. THE NEAR-TERM FUTURE 

It is our belief that changes in our higher education system will have to 
include the active participation of current teachers if the present quality is to 
be preserved. A large number of these teachers expressed interest in the SVC 
at different meetings we organized, through e-mail, or through direct 
inquiries. They are encouraged to form partnerships involving several 
institutions. 

The work on the software tools is advancing rapidly. Several products 
seem to satisfy the management requirements, but we have not yet found the 
authoring tools we would like to have. 
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In October, we will issue the request for proposals. Letters of intent will 
have to be in by November 30 and we will try to promote some extra 
cooperation among similar proposals. Final proposals are due February 29’ 
2000. We hope to be able to present the first results in Copenhagen at the 
WCCE 2001 Conference. Meanwhile, we are actively seeking to cooperate 
with organizations with similar activities and objectives. 
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Abstract: The International Centre for Information Management Systems and Services 

(ICIMSS) is a post-graduate center of education established at Nicholas 
Copernicus University at Torun, Poland. It serves the continuing education 
needs of information specialists and librarians from the entire Central and 
Eastern European region. An international advisory board made up of leading 
practitioners and academics in the field of information technology designed 
the curriculum and sees to securing qualified instructors. The faculty utilizes a 
unique hybrid blend of face-to-face and distance-education technologies to 
deliver course content. In raising the expectations of a new cadre of librarians 
to become familiar with accessing and managing electronic resources as well 
as physical ones, ICCIMS is at the forefront of pushing innovation as well as 
policy. 

Allow me briefly to set the context for the ensuing discussion by 
providing some historical context for the institution (ICIMMS) that is the 
subject of this paper. 

A little more than a decade ago, the Cold War was winding down. The 
disintegration of the Soviet Union made it possible for Central and Eastern 
Europe (CEE) once to be again restored to its historical position on the 
geographic map of Europe. For centuries, CEE nations had acted as a 
bulwark and had protected Europe against the military and cultural 
encroachment of Turks, Mongols, Saracens, and Tartars: “infidels from the 
East.” For decades, those same countries had been isolated from the very 




18 



Czeslaw Jan Grycz 



territories they had protected. What Churchill aptly named “the iron curtain” 
was a symbol, but it was, also a practically impenetrable barrier that stood 
for over 40 years. When it began to yield, it fell quickly. The unexpectedly 
rapid collapse of the Soviet system of domination, giving way to more 
pressing social and economic priorities, allowed the iron curtain countries to 
be, at last, reunited with their Western European national partners. 

It is difficult to exaggerate the importance of this geopolitical shift in 
control. It has had, in CEE (as beyond), ramifications in all spheres of 
human activity: commercial, legislative, social, educational, even religious, 
and, not least, intellectual. 

The intellectual perspective of CEE has been an invaluable one 
throughout history. Positioned as they were, on the main trade and travel 
routes between the orient and the Occident, scholars in CEE historically have 
been at the heart of the most important problematics in Western thought, 
contributing greatly to knowledge in philosophy, mathematics, and 
analytical sciences. The libraries at Krakow, Praha, Sofia, and Budapest 
were only among the most famous. Libraries in cities like Riga, Bratislava, 
Zagreb, Eger, and Vilnius held substantial and fascinating collections of 
their own, especially about local and historical realities.^ 

It was clear that a great and important repository of historically 
significant data resided in the libraries of CEE universities and 
municipalities. Wisely, therefore, in the late 1980s the US-headquartered 
Andrew W. Mellon Foundation began investing significant millions of 
dollars to modernize and automate selected CEE libraries scattered 
strategically throughout the region. These funds would not only permit 
librarians to manage their own collections more efficiently, but also would 
facilitate the adoption and implementation of international bibliographic 
standards. Such standards would unlock the specialized collections and 
repositories that had been sequestered for 40+ years, and had largely been 
kept from general scholarly attention. 

A not-entirely-hidden intent of the Mellon investment was to revitalize 
the CEE scholarly and intellectual community itself, helping it re-establish 
its position among Western and European centers of learning. Libraries have 
always stood at the pivot of intellectual exchange, academic debate, and the 
acquisition of knowledge. In the intervening years of the Cold War, the 
conduct of scholarly publication, its standards, rigorous peer review, and 
appropriate documentation of sources had all gone through considerable 
tightening in the West. Moreover, access to Western academic journals and 
literature was restricted in the iron curtain countries. As a result, scholars 
from the formerly subjugated regions had some catching up to do, both to 
conform to the new publication standards, and to become more familiar with 
the literature that had been published in the West for four decades. Those 
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planning the investments in institutional revitalization surely understood the 
fact that in strengthening libraries, the entire scholarly community could be 
simultaneously strengthened. 

Ironically, the automation grants and the beginnings of attention to 
educational needs of bibliographic specialists coincided with the insistent 
reach of the Internet. The Internet penetrated to CEE within hours (or so it 
seemed) of the fall of the Berlin Wall. It rapidly rode along networks that 
had been painstakingly established, independently, among universities and 
institutions of higher education in CEE, and eventually co-opted these and 
replaced them with high-speed and more reliable linkages. The conduit that 
reached into CEE (the Internet) worked bisynchronously (in both directions). 
The Internet itself dramatically altered the conduct of research, challenged 
(as it has in throughout the world) the centrality of the library for scholarly 
communication, and opened up entirely new forms of collaboration for CEE 
scholars. This was a new influence on the practice of academic research. It 
increased pressure on librarians, exacerbating the difficult process, already 
underway, of mastering the new automation systems and management 
approaches that were being introduced along with the (comparatively) 
simple automation programs. 

What became quickly apparent was that an investment in technology and 
hardware needed to be supplemented by professional education for the 
practitioners and professionals who would be required to specify needs, 
install technology, and implement management procedures for maintaining 
elaborate systems. These new leaders (or existing leaders of libraries with 
new attitudes to master) needed to develop previously unknown services and 
deal with new patron demands. Money for instructional purposes was not as 
available as was money for hardware. This may have been in recognition 
that true educational impact could only be accomplished within the region by 
those most familiar with the realities of conditions, structures, and 
psychology of the managers to be trained. In any case, it was largely up to 
local initiatives to provide it. 



1. A CENTER FOR EXCELLENCE IN EDUCATION 

ICIMSS is one of the more prominent innovative institutions that 
emerged to fill the vacuum that was revealed when the need was exposed to 
provide continual education and professional development opportunities for 
library managers. Practising librarians who faced multiple challenges, any 
one of which alone might have been sufficient to suggest a career change to 
the right-minded, needed training and professional development to deal with 
real-life problems, e.g.: 
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1. unrealistic budgetary constraints, 

2. deferred maintenance (that had in some cases become dangerous), 

3. collection restoration and development, 

4. resource sharing and networking, 

5. needed staff training, 

6. changing patron demands (and simultaneously providing for their 
education in new access technologies), 

7. gaining adequate Internet experience, 

8. mastering new and unfamiliar software, 

9. managing complicated computer systems, 

10. implementing complex systems with few peers with whom to network, 

1 l.new management challenges and obligations, 

12. staff reorganization. 

The list can go on. 

ICIMSS was situated eventually in Torun, Poland.^^ Torun is a thriving 
metropolitan area, with a beautiful largely intact Renaissance walled city 
contained at its heart. It is located some 200 km northwest of Warszawa. It is 
the birthplace of Nicholas Copernicus and is his familial home. This explains 
why Copernicus’ name is associated with the University there. But 
Copernicus’ association with ICIMSS is likewise appropriate. The revolution 
taking place today — the result of improved and ubiquitous 

telecommunications capabilities — has a sense of Copemican revolution to it. 
Many feel today’s revolution is as transforming of human culture as had 
been Copernicus’ cosmic reorientation. 

In the face of the (circumstances/opportunities/challenges) occasioned by 
these changes, Maria Sliwinska, energetic Deputy Director of the University 
Library at Nicholas Copernicus University in Torun, began assembling 
knowledgeable experts to help her address the situation at Torun. The 
Library at Nicholas Copernicus University had received one of the Mellon 
grants. Maria was given the responsibility for orchestrating the transition to 
an automated library system. She felt she needed help in doing it correctly. 

She hosted conferences at her university; she invited distinguished guest 
lecturers to Torun; she sought advice from people who had already gone 
through the processes that were just beginning in Torun; she interrogated 
automation and systems vendors for details; she identified world-class 
leaders in the field of librarianship and informatics on whom she could 
depend for support; she lobbied her own university for assistance; she 
participated in early electronic discussion groups; she attended international 
conferences. She was, in short, indefatigable in gathering to herself the 
expertise needed to help address the practical implications of integrating 
high speed network capabilities into a very traditional library environment. 
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Ultimately, through the discussions and interactions she had with world- 
leaders and advisors, it became apparent that a new form of educational 
facility was needed — nothing less than a new post-graduate Centre of 
Excellence would satisfy it. The Centre would be a place to which students 
from the entire region of CEE could come to learn needed skills, be provided 
with networking possibilities, and be given an opportunity to add to their 
knowledge in a supportive international context. 



2. PLANNING: GAINING COOPERATION 

THROUGH AN OPEN PLANNING PROCESS 

Much of ICIMSS’ success is due to Maria’s dedication and care in 
appropriately preparing the ground for educational innovation. In hindsight 
this effort stands out as having been particularly important. In the actual 
process, it sometimes conveyed a feeling of deliberateness that was not 
wholly congruent with the energetic spirit of “entrepreneurialism” which 
otherwise characterized the planning effort that led to the establishment of 
ICIMSS. International educational activities must be localized and be 
introduced in a manner consistent with prevailing local culture if they are not 
to be resisted and unwittingly sabotaged by the very constituencies they are 
intended to empower. 

It was clear that existing library schools in the region (which, at the time, 
uniformly took a historical approach to librarianship and the book arts) were 
unprepared to take on the requirements of introducing (much less 
developing) completely new and innovative curricula. At the same time, 
those existing schools needed to be willing collaborators in a process that 
could do so. Not only had they much to benefit from participation, but they 
also had their own contributions to make through their connection to the 
networks of professionals, organizations, and libraries in the region. 

Similarly, a venture with a specific geographic identity in one country 
(Poland), if only by virtue of its location, had perforce to include in the 
planning process representatives from those countries that might provide 
students to the school. Were this not to happen, libraries in countries from 
which students were to be sought might feel as if an autocratic hegemony, 
not well adapted to local needs, was being foisted upon them. 

Such considerations appear to be highly psychological and theoretical. 
Yet, attending to them from the beginning has been effective in generating 
the overall good will for the Centre and buy-in by all its participants and 
targeted audiences. 
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3. EXECUTION: DESIGNING CURRICULA AND 
EXPANDING COMPETENCIES 

Among the most pressing challenges in establishing ICIMSS was 
designing the curriculum. The curriculum needed to be forward-looking. It 
also needed to be taught by expert instructors. Engaging the right ones would 
be essential. 

The chosen faculty would need, simultaneously, to (1) deliver 
instruction; and (2) share pedagogical and methodological insights with local 
lecturers. (The intent was gradually to replace “imported” instructors with 
competent local ones). 

Having discussed the preliminaries with her advisors, Maria submitted an 
application for foundation support. Her effort proved successful. A grant was 
awarded in 1997 from the Open Society Institute’s Network Library 
Program. The grant permitted the formalization of the Centre that had been 
envisioned by Maria and her “kitchen cabinet.” ICIMSS was bom. 

Knowing how important it was to secure adequate and modern teaching 
facilities, Maria, had meanwhile convinced University authorities to devote a 
new central-campus building to ICIMSS, providing it with a modem 
laboratory of computers, a high-speed fiber-optic network, and unobstmcted 
access to the Internet. This accomplishment, given the times, was an 
extraordinary and far-sighted expression of confidence by the university 
administration. They not only recognized the importance of education and 
research into the practicalities and implications of digital electronic networks 
for the exchange and management of information, but also acted on their 
conviction. 

In order to jump-start the curriculum design process, syllabi were 
solicited from leading schools of information technology and management in 
the US and the UK. These were collated, compared, and modified for the 
realities of the CEE situation. Eventually, those from the University of 
Sheffield and Newcastle-Upon-Tyne (in the UK) and the University of 
Illinois, Urbana-Champaign (in the US) were licensed and used to establish 
the curriculum at ICIMSS. Participants from CEE libraries and library 
schools were integral to the curriculum planning and localization process. 
This guaranteed that what emerged as the ICIMSS curriculum (necessarily 
modem and innovative) did not deviate too far from local realities that might 
have reduced its practical impact. 

3.1 English: the Language of Instruction 

One such reality involved language skills. It was decided to employ 
English as the language of instmction. The reasons advanced in favor of this 
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decision were many: The predominant language of the Internet is at present 
English. The sites and resources of greatest interest to CEE scholars and 
academics are in English. English is a language that all students from the 
CEE region would have equal desire to learn. Mastery of English will help 
students find collaborative opportunities in a United Europe. English 
descriptive materials makes it possible for likely sponsors and supporters of 
ICIMSS to learn easily about the goals of the Centre and what it was 
accomplishing towards achieving those goals. In the field of librarianship (as 
in so many others), opportunities for networking and problem-solving are 
greatly expanded if one has a working knowledge of English. 

This decision, which on the surface seems self-evident, was not made 
without appreciating its negative aspects. Among others, it necessarily 
filtered out a number of potentially interesting and interested student 
applicants. This awareness led to the evolution of a specific policy about 
teaching. 



3.2 Training the Trainers through Hands-on 
Experience. 

For every lecturer brought in from outside the region (largely from the 
UK or the US), ICIMSS assigns a local co-instructor. Thus there naturally 
exists a method of “training the trainers.” Local instructors actually 
experience and participate in the methodologies, approaches, and attitudes 
that can be so different in the West from the more formal educational 
environment of CEE. It also guarantees that local online resources and 
indigenous language sites (with which local experts may be familiar) are 
given equal exposure to the English-language sites and resources with which 
the visiting instructors are likely to be most comfortable. 

The wisdom of assigning a local co-instructor to work with each out-of- 
the-region instractor proved particularly effective. Co-instructors often 
individually help students experiencing difficulty comprehending a lecture 
delivered in English (especially since these inevitably contain technical 
jargon). Regional instructors can also, later, localize and repeat the most 
successful and popular courses in native languages for native-speaking 
librarians. This rippling effect, expanding the influence of ICIMSS from its 
centre to specific outlying regions (geographically as well as linguistically), 
is intentional. It compensates (at least partly) for the perceived disadvantages 
of conducting lectures exclusively in English. 
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3.3 Adjusting to Working Realities 

Another CEE reality is that library line managers (who generally feel 
justifiably fortunate in having a safe and stimulating job, and don’t want to 
risk losing one) have insufficient time to leave their institutions for studies 
lasting a 14- week semester (much less a year or more). Many demands are 
placed on library institutions in CEE, and too much work needs to be 
consistently accomplished by prime candidates for studies at ICIMSS for 
them easily to be away from work for extended periods of time. 

The application of distance education technology was an option 
considered from the start, even though it had not been employed elsewhere 
in the region at the time. ICIMSS is perhaps the first institution to implement 
distance education technology in Central and Eastern Europe. But the 
distance education approach itself needed to be adapted to local conditions. 
ICIMSS evolved an interesting “hybrid model” that other institutions might 
be interested in emulating. 

Instruction at ICIMSS is based on a standard EU semester of 14-weeks 
duration. Each semester begins with a two-week session during which the 
students and instructors meet face-to-face in a conventional 
lecture/laboratory teaching environment. Students typically enroll in two 
classes simultaneously. Purposely, ICIMSS’ professional development 
course requirements are designed in a way that exposes the students to one 
technical class, paired with a class on management theory and practice. 

An ICIMSS Advisory Board meeting (or other topically related 
convention or conference), is generally scheduled to coincide with the 
opening of the fall semester in Torun. This maximizes the incentive for 
faculty to travel to Torun. It also provides enrichment possibilities for 
students who benefit from individual lectures as well as contact with 
Advisory Board members. This is an example of the frugality that is always 
a refreshing part of the implementation process in countries used to severely 
limited budgets. In this instance, the scheduling of the opening of semesters 
results in close ongoing collaboration between those who plan the 
curriculum (and provide direction to the course of studies), and those who 
receive it (and must put it to practice). 

The face-to-face exposure has other advantages that are missing in distance 
education programs that are conducted exclusively online. Professors have 
long recognized that the bonding of students in a class is an important 
pedagogical factor. It is very effective when the managerial skills needed to 
develop teamwork and group problem-solving is as critical to graduating 
students as it is in information technologies. Team-building skills are 
particularly useful in today’s library environment and are essential in a 
region in which interaction among various national leadership teams is 
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important. By developing a personal relationship with each other (and with 
their instructors) during a face-to-face opening period, the challenge of 
submitting assignments “into cyberspace” is made less onerous for students 
who have not previously been socialized to Internet and web-based e-mail 
and e-discussions as a predominant form of communication. 

Following the initial two-week traditional lecture and laboratory 
instruction, students return to their homes and work. They fulfil the 
obligations of their coursework by referring to a web site'”, and by 
completing assignments and observations utilizing conventional distance 
education processes via the Internet. Co-instructors (who, too, have returned 
to their home institutions) continue their instruction from remote locations. 

3,4 Software Support 

There are numerous distance education software packages available for 
consideration by institutions wishing to employ pre-packaged software to 
support such an effort as the one at ICIMSS. iParadigms is a company 
providing an integrated suite of distance education tools that appear 
particularly attractive.''" A single installation generates course-specific sets of 
integrated web pages (along with a master hot-linked index page) that easily 
provides optional instructor-selected modules, including the following: 

1. syllabus, 

2. reading list or bibliography, 

3. student directory with e-mail addresses, 

4. electronic threaded discussion list, 

5. course calendar of obligations, assignments, grades and other 
communications, 

6. automated peer review, 

7. plagiarism module. 

The first four or five may be considered essential for any organization 
employing distance education models for continuing education, no matter 
which vendor or software package may be employed. The last two merit 
additional consideration. 

3.4.1 Automated peer review 

A module that holds exceptional promise is one that makes it possible for 
assignments to be uploaded to a web site and be automatically redistributed 
to other students in the class for peer review. Under the implementation trial- 
tested at ICIMSS a student’s paper is automatically stripped of its author’s 
identification and is redistributed to two randomly selected classmates. 
Those classmates are asked to review and critique the assignment. 
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submitting an evaluation of it in a brief essay and augmenting the essay by 
filling in a standardized tabular grading form. As a result of this 
implementation, each student receives immediate and enriched commentary 
on each submitted assignment. When added to the instructor’s comments, 
this method provides a good deal more feedback to students than does a 
normal (instructor commentary only) approach. 

In an environment in which the native language of the students is not 
English, a peer review component additionally reinforces reading and 
writing comprehension. At the same time as it provides a substantial amount 
of high quality feedback for the original student, it ipso facto enables the 
emergence of a shared perception of all the students from the region. They 
experience a common understanding of the problematics they face and the 
solutions that can be imagined by each other. The technique reinforces team 
bonding in the class. It provides the instructor with a higher measure not 
only of student performance, but also of overall class response to any 
specific assignment. This last makes it possible for the instructor to gauge 
continually the effectiveness of the instruction being provided. 

3A2 Plagiarism detection 

The use to which the Internet has been put is as creative as the 
individuals who employ it, which is to say that it is as beneficial or as 
detrimental as people want to make it. On the detrimental side of the ledger 
must be listed the emergence of sites pandering to the fears of students. Such 
sites make available extensive databases of prewritten student assignments 
and term papers, free for the downloading.'^ 

While it is clearly unethical (and intellectually counterproductive) to use 
such files as replacements for a student’s own academic work, many 
students feel an overwhelming pressure of competitiveness to succeed and 
are therefore tempted to make use of such resources. They are tempted to 
believe that prewritten papers may guarantee them a high grade in a class. 
This is particularly true in the West, where the incidence of cheating is in 
sharp and alarming increase. The use of the Internet for research is 
increasing. So is knowledge of the availability of “cheating” sites among 
students.'"^ For many, the temptation is too much to avoid. 

The nature of the coursework at ICIMSS is so individualized that 
recourse to such “Internet paper mill sites” is not at all advantageous.'"^' Not 
all distance education courses, however, can be so customized. The 
capabilities provided by “plagiarism.org”, therefore, may be useful to 
institutions that depend on more standardized course content. 

Detecting plagiarism in student assignments depends on an intelligent 
Internet “agent” and sophisticated mathematical and analytical algorithms. 
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By these means, iParadigms can rapidly compare a student’s assignment 
against its own database of common resources, against printed works (for 
which electronic checking versions have been licensed by iParadigms) and 
with URLs that have been identified as sources for student submissions. 

An intuitive visual representation of the relationship between the source 
documents and the student's assignment is provided to the instructor. These 
analytical reports contain hot-links to any originating documents, making it 
possible for an instructor easily to see to what extent, or in what form, the 
student’s paper is dependent on the source materials. Then the instructor can 
either take disciplinary action or (more likely) provide additional instruction 
on appropriate methods of attribution and citation. 



4. RESPONSIVENESS: KEEPING ^^ON TRACK^^ 

Providing for continual feedback is an important way to guarantee 
appropriateness and effectiveness of coursework. It makes it possible for a 
school such as ICIMSS to retain its relevance and freshness. Students are 
queried, regularly, both during the courses and immediately after, by means 
of standardized evaluation forms. Comments and observations made by 
students are used to modify course content. This allows it to be continually 
improved and targeted for success. 

Distance education provides an example of the more widely observed 
influence of digital networks — that the emphasis moves from the provider to 
the receiver. Even in educational settings, the customer (student) is in a 
position to define satisfaction. This is a significant change from the way 
education has previously been evaluated. It is part of the “Neo-Copemican” 
revolution, and useful for students to experience since it so closely echoes 
their own experience as librarians, for whom patron satisfaction is becoming 
an increasingly important voice in evaluating library services and even in 
establishing library budgets. 

ICIMSS intends to satisfy students by providing them with the most 
contemporary, up-to-date, and useful course content that can be delivered. 
This means that the students have an important role not merely in receiving 
but in defining the quality of instruction they need. 

Clearly, this is a tricky balance to maintain. ICIMSS is attractive because 
it delivers course content its international advisors have determined to be 
crucial for the emerging management needs of new libraries. Students cannot 
be expected to be able to evaluate the verity of the new instructional models. 
But students can help identify their own priorities of interest within the 
curriculum, based on the varying value the new content has for the working 
context in which the students find themselves. So there is an opportunity for 




28 Czeslaw Jan Grycz 

far more interaction about the curriculum than exists in a more formal and 
static environment. 

Instructors need constantly to establish high academic standards and 
deliver material with which students may be wholly unfamiliar. The student 
feedback ensures the applicability of information. It also allows faculty to 
learn which aspects of library management are of greatest concern to the 
region. 



5. EVALUATION: WHAT WORKS AND WHAT 
DOES NOT? 

ICIMSS Professional Development courses run for one and one-half 
years, and are divided into three semesters. During a full program, students 
receive 210 hours of instruction. During this time, the students are obliged to 
master readings, prepare assignments, interact with their peers, and 
communicate with their instructors. 

Since 1977 students have enrolled in the program from various countries 
of the region, including Austria, Poland, Hungary, Lithuania, Slovakia, and 
Moldavia. 

Given the potential for interactivity, ICIMSS is aware that its graduated 
students are as valuable to its long-term success as its matriculating students. 
It is hoped that, as time goes on, the participating ICIMSS community will 
become larger. ICIMSS hopes that it will be able to retain the interest in its 
efforts by its graduated classes because these will be increasingly aware of 
the value of ICIMSS educational approaches, will tend to rely upon ICIMSS 
for advanced workshops (or, ideally, suggest topics to be covered in 
specialized courses), and will eventually become employers for students 
graduating from ICIMSS. 

5.1 Evidence of Success 

An indicator of the success of this approach, even in three short years, is 
to be found in the fact that ICIMSS graduates have demonstrated improved 
competencies since completing the program. Reports Maria Sliwinska, “One 
graduate has established a training centre for librarians in her local region, 
having successfully applied for and obtained a TEMPUS grant (with the help 
of lecturers she met at ICIMSS). Another student has become involved with 
interesting projects and has presented thoughtful papers at a variety of 
national and even international conferences.” Stories of the success of 
graduates are important indicators, and they have an influence on the future 
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of the Centre because their successes reinforce the perception of value in the 
education they received. 

5.2 Availability of International Expertise 

Despite the advantage of co-instruction (described above), it is clear that 
one of the distinguishing features of ICIMSS is the exposure it guarantees 
students to top leaders in library management and instruction from the UK 
and the US. As library schools throughout the region have themselves begun 
to address the educational challenges in information management, such 
differentiation becomes increasingly important to the long-term viability of a 
Centre such as ICIMSS aspires to be. Systematic access to international 
experts is unique, and so is the intentional mix of students from countries 
within the region. These are characteristics that will need to be retained 
longer perhaps than originally intended. But the mix of imported lecturers 
and local co-instructors appears to continue to have value. This innovative 
opportunity to “train the trainer” may also need to be perpetuated. 

5.3 Core Readings 

Among the difficulties that have been observed is the inadequacy of 
bibliography and reading materials written in native local languages. 
Consideration has been given to translating core readings into indigenous 
languages for easier comprehension. For while it is appropriate to expect 
students to have a core competency in the English language, the concepts 
and terminology of digital networks is sufficiently new to many students that 
readings written in the language of the students themselves could be very 
useful and helpful. But mounting an effort to create translated reading 
materials is a difficult and expensive proposition. The target of “core 
works,” in addition, is elusive. In the field of information management one 
could never satisfactorily create a comprehensive database of core literature 
because it (and supporting software tools) is so rapidly evolving. 

One hopes that an increasing amount of literature in native languages will 
become available for reference in the future. Eventually, some may be 
written by graduates of ICIMSS. This may lead the ICIMSS Board of 
Directors to consider providing assistance in the form of establishing a 
publication outlet or joining forces with a publisher of professional 
materials. In the meantime, the option of reading the best literature available 
in the field will continue to depend on English language proficiency. 
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5.4 Marketing 

Marketing efforts are also important to the long-term financial success of 
courses such as are offered at ICIMSS. In most distance education 
environments, one can reach an intended audience exclusively through 
online Internet marketing. In the case of library management, some of the 
most important targeted students are not regular users of the Internet. 

It is, in fact, one of the goals of individual classes to demonstrate the 
utility of the Internet to access information important to library patrons in 
CEE. Learning how to navigate the Internet and, more importantly, — 
learning how to filter search results in order to separate quality information 
from unreliable sources are skills in high demand by librarians. Often it is 
precisely those who may not be entirely familiar with electronic 
communication in the first place that can most benefit from such classes. 
This means, however, that any marketing effort needs to combine more 
expensive traditional “paper-based” marketing with purely online electronic 
marketing. 

The goal is to reach those librarians and line managers who are leaders, 
capable of instituting change and likely to benefit most from the courses 
offered at ICIMSS. Reaching them economically through a successful 
marketing effort is a challenge likely to continue until the word-of-mouth 
recommendations of former satisfied students begins to generate its own 
momentum of referrals and student applications. 

5.5 Financial Support 

One of the biggest challenges faced by ICIMSS and institutions like it in 
other emerging economies is providing for the travel, accommodation, and 
training expenses of the students. 

ICIMSS finds itself advocating for its students and spending considerable 
effort generating support to cover student expenses inasmuch as few students 
can themselves cover the costs involved. The institutions for which they 
work may be unable or unwilling to cover student costs, or they may be able 
to contribute only to travel or other portions of a student's expected 
expenses. 

As noted above, it may be expected that as the cadre of satisfied 
graduates expands, their influence will increase in recommending students 
and recommending the program to financial decision-makers in their 
countries. But this will take time. In the meanwhile, the prospects for 
initiatives like ICIMSS are that they will remain financially vulnerable for 
some time. Their success will depend greatly on the willingness of volunteer 
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efforts to provide the equivalent of “equity” by providing selfless 
contributions that have the effect of reducing costs in one way or another. 

This situation, generally true throughout the world in emerging economic 
areas, suggests the possibility that international library organizations and 
consortia can make a profound impact on the future of their colleagues in 
such emerging economies. Unfortunately, while such initiatives of support 
could be enormously powerful for the worldwide profession, international 
outreach is not valued as highly as it needs to be. Truth be told, there are 
many initiatives that are worthy of assistance, and it is difficult to rise above 
the many to draw attention to those organizations willing to lend support. 
Still, awareness of the impact of networking and the disproportionate impact 
of even modest financial contributions on the delivery of crucial educational 
resources to worthy students is clear. As professional and national 
associations of librarians become ever more aware of these realities, it may 
be that the boards and executive managers may begin to believe in the value 
of annually allocating a consistent (even small) percentage of their own 
revenues for the support of their colleagues in less advantaged countries as a 
matter of policy. 

This is a highly optimistic suggestion, but it is hard to imagine any other 
groups being as aware of and as sensitive to the needs of library education as 
those who, after all, face precisely the same challenges, but in less 
financially disadvantaged conditions. Similarly, it is hard to imagine any 
policy change that could be so important and have so profound an impact on 
global information transport and utility. 

5.6 Internships 

One practical expression of support can involve no “cash out-of-pocket.” 
Western libraries could invite ICIMSS graduates to participate in 
internships. This is a major commitment. It necessitates community support 
for travel costs, accommodation, and living expenses for the period of the 
internship. Since it is likely that an internship, in order to justify the initial 
effort and cost, would need to be a minimum of three months (and optimally 
longer), such costs are not inconsequential. But again the value of personal 
interaction and exchange is a suitable compensation for the effort. 

ICIMSS is ready to work with those willing to provide internships to 
maximize the effectiveness of any arrangements that are to be made. This 
may involve selecting the most appropriate student interns to most benefit 
from an available opening. It will also involve providing clear and 
systematic evaluation of the experience for all parties. ICIMSS needs to see 
to it that an intern returns optimal service to the host institution. 
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Such arrangements can be very beneficial, especially if the intern and the 
host institution are carefully paired and the intern is supervised to guarantee 
a successful apprenticeship for all. 

5.7 Collaborations 

International academic and trade journal publishers, specifically electronic 
publishers, can benefit in various ways by taking advantage of the fertile 
environment of creative “out of the box” thinking, that is evidenced by CEE 
librarians, and, especially, ICIMSS graduates. One of the students, learning 
about the ability to subscribe to an online document delivery provider and 
recognizing the value of the service to the researchers at her institution, 
promptly created an interactive database of digital documents consisting of 
those that had been requested by individual patrons of her library. Her 
hypothesis was that, if one researcher found a document interesting, other 
researchers at her institution would as well. This was a natural and creditable 
response to her situation. So it was with a certain disappointment that she 
had to be cautioned that her creative effort might well violate contract law or 
the licensing agreements imposed by the document provider and owner of 
proprietary materials. The situation, in the context of an educational 
experience, provided an opening to discuss critical and challenging issues 
concerning rights management, intellectual property, and contract law. Such 
problems involving the homogenizing of international copyright, interest in 
the behavior of people utilizing electronic documents, and determining the 
most appropriate mechanisms for digital information delivery are of obvious 
interest not only to librarians and information managers but to authors, 
publishers, and research institutions alike. 

Publishers can acknowledge several facts about the CEE market. It is an 
environment that is not likely to be a major growth market for academic 
journals the next decade or more. It is an environment in which piracy is 
believed to be taking place. It is one that, as it matures, can be the source, 
both of new valuable contributions of scholarship as well as new 
subscriptions. Given these realities, there are several “out of the box” 
strategies that may be beneficial in both the medium- and the long-term even 
if the short-term expectations are low. Publishers could, for example, 
develop new (perhaps national) long-term site licenses (10-20 years in 
duration) for electronic access to those countries willing to share 
observations about behavior patterns and statistical usage information in 
return. Such an outreach effort would be bound to generate interesting data 
about how people, long kept from utilizing published materials from the 
West for more than forty years, will initiate programs and implementations 
to provide their patrons with the benefit of electronic repositories and 
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aggregations. It would be interesting to observe what kinds of finding aids, 
translated metadata resources, indexing, search approaches, and rights 
management initiatives might emerge. And it would be to the benefit of 
primary and secondary publishers to encourage the creation of these new 
forms. 

5.8 Special Targeted Workshops for New Audiences 

An opportunity that exists for ICIMSS, and may for similar educational 
initiatives elsewhere, is providing targeted workshops in specific 
information-dependent areas. Some, under consideration at ICIMSS, are 
workshops on medical informatics, legislative information, art history, 
environmental public-interest resources, commercial statistical data, etc. 

As we move into an increasingly information-dependent millennium 
(already labelled “The Information Age” by many), such special targets of 
inquiry provide interesting possibilities. It is also likely that there exist a 
more economically flexible professional audience for whom specialized 
information-related courses would be both desired and affordable. These 
subject areas may be able to generate sufficient revenues to support the 
educational overheads involved in creating such workshops. In many library 
and information schools in the West, there is an awareness that graduates 
with appropriate skills and managerial training in information management 
may be more valuable to corporate and other commercial entities than they 
might be to the library community itself. 

It is, of course, neither the intent (nor the desire) of ICIMSS to graduate 
students who would find it more attractive to seek their livelihood outside 
the library and bibliographic profession. Paradoxically, however, it may 
prove to be a barometer of overall regional maturity if graduates of ICIMSS 
are seen to be valuable to the community beyond the libraries and 
universities currently being served. 



6. IMPLICATIONS 

The results of three years of ICIMSS instruction are encouraging. It is 
evident that the service and approach provided by ICIMSS to address the 
professional and development needs of the CEE library community are 
important. It is clear that the hybrid distance education approach (built on 
careful planning, implementation, continual feedback, and evaluation) is a 
model that works in the CEE context (and may be applicable to other 
international distance education efforts.) 
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There exist novel opportunities for primary and secondary publishers to 
learn about the behavior of researchers and benefit from an unrestricted and 
“out of the box” creativity by users of electronic documents who already 
recognize their value in emerging economies. Internship programs and peer 
networking can provide satisfying international exchange opportunities. 

What is most needed is the creative financial support to sustain such 
vulnerable but important programs as ICIMSS until they can become self- 
sufficient. In this way, Centres like ICIMSS resemble the very organizations 
and infrastructure entities that are emerging in the new economies. These 
and libraries have a symbiotic relationship. It is to the benefit of both, if 
finances can be found that will help support the students and these new 
institutions that can provide new ways of thinking in the fertile environments 
in which they currently exist. 

It is also clear that in an Information Age, with global interconnectedness 
becoming a fact more than merely a vision, benefits exist for the global 
community of information managers to become involved in providing actual 
financial and educational support to successful programs in emerging 
countries, wherever they can be fostered and brought into existence. 



‘ While many of the national libraries suffered the rape of conquerors who carted off 
incunabula and plundered the collections for rare and precious volumes, others, especially 
the less prominent, remained more or less intact, if neglected 
^ This decision was not without contention, some advisors feeling that there was a 
significant advantage to locating the school in a nation’s capital city. To date, there seems 
to have been no negative impact from locating the Centre in another city, and perhaps, in 
fact, some benefits from fewer distractions, and a greater attention and involvement by its 
parent institution. 

^ The ICIMSS web site, updated more intensively during the period of instruction, is to be 
found at http://www.poniecki.org/ICIMSS/. Students log on to a proprietary and closed 
environment which is increasingly supported by iParadigms, Inc., described later in this 
paper. 

The iParadigms site is at: http://www.iParadigms.com. By way of official “disclosure,” the 
author wishes to note that he participates in the management and holds a minority share in 
this company. 

Purveyors of such sites run the risk of prosecution for copyright violation if they charge for 
the papers contained in their databases, if the papers are not all authored by employees or 
under “work-for-hire” contracts in the US. Accordingly, most are supported through 
advertising revenues, while the papers are made available free, “as a service.” 

In one upper-division class at a major West Coast research university in which the module 
has been implemented for the last three semesters, this dramatic jump is more than 
evident. A year and a half ago, out of a class of 300 students, one single assignment was 
identified as having been too heavily dependent on the work submitted to the same course 
several years earlier by a fraternity brother of a then-enrolled student. During this just- 
concluded semester, in the same class of approximately the same size, no fewer than 45 
students (15%) were found to have relied upon resources downloaded from the Internet 
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(and many from these “official” cheating sites). Few, of course, provided any attribution; 
and many exhibited little or no knowledge of how to integrate properly the ideas of others 
into the intellectual mix of arriving at personal or objective conclusions. 

The sites that have arisen to provide papers for students often carry wholly ironic and 
cynical names. Among these are “cheaters.com” and “school_sucks.com” and their ilk, 
whose names, alone, pander to the negative and lowest instincts of students who feel 
themselves to be under pressure or whose appreciation of the discipline of education is not 
wholly formed. 

A good explanation of the process, along with samples of reports, may be found at 
http://www.plagiarism.org . 

^ The idea of a national site license is not entirely novel. Some publishers have discussed the 
possibility, though none that the author knows has actually implemented such a scheme in 
CEE. 
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Abstract: Recently, German university education in computer science in Germany has 

not been adequately meeting the needs of computer science professionals. 
Knowledge remains passive, not easily transferred and applied to actual 
problems. Our project involving problem-based learning in computer science 
aims to improve this situation at Technische Universitat Munchen by 
supporting realistic case studies as part of students’ work. Our approach 
exploits recent trends in using computers and the Web for improving learning 
and teaching. We have developed an integrated environment — Munics 
(Munich Net-based learning in Computer Science), which supports students 
and teachers working on actual case studies in computer science. We want 
students to learn how to apply their factual knowledge in future workplace 
situations. 



1. THEORETICAL FOUNDATION FOR THE 
MUNICS DESIGN 

The concept of problem-based learning views learning as a constructive, 
self-directed, active, situated, and social process. Situated concretely, it 
balances instruction by a teacher or another expert, with construction 
realised by the learner. Deriving from these demands, the design of a 
learning environment should meet the following requirement: Problem-based 
learning must be set in authentic, multiple, and social contexts surrounded. 
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in turn, by an instructional context (Mandl, Reinmann-Rothmeier and 
Grasel, 1998), 

1.1 Cognitive Apprenticeship 

The design of the learning environment follows the design criteria arising 
from the Cognitive Apprenticeship model by Collins, Brown, and Newman 
(1989). Cognitive Apprenticeship belongs to the situated-leaming-based 
instructional models, requiring a problem-based learning process. This 
means the learning environment is supposed to present realistic problems as 
authentically as possible. This aims to create a suitable context for later 
transfer of the acquired knowledge. 

Authentic activities and social interaction are the main methods by which 
Cognitive Apprenticeship, just as in craft apprenticeship, aims to introduce 
the learner to an expert culture. From the very beginning the learner starts 
out with global tasks to assure that he or she will build up an internal concept 
of what is to be learned. 

In this problem-solving process, the learner receives certain support from 
an expert in order to correct and enlarge the learner’s current knowledge. 
The first step is a period of cognitive modeling. This means that the 
cognitive process and strategy leading to a professional solution of a 
problem are made accessible to the learner {modeling). Starting out from this 
point, the learner deals with a problem alone. Meanwhile, the expert 
provides active help and hints, especially as support for solving problems 
that are somewhat beyond the learner’s scope {coaching and scaffolding). 
The more the learner’s knowledge and abilities grow, the more the expert 
will let the learner work alone and will gradually withdraw this support 
{fading). The learner’s communication with the expert or even with other 
learners, which takes place during the whole learning process, plays an 
important role: it ensures that the cognitive process and problem-solving 
strategies are articulated, thereby becoming an object of reflection and, if 
necessary, improvement {articulation and reflection). In the long run, the 
learner is enabled to explore problems actively and to solve them 
independently {exploration). 

Within a complex learning environment like Munics, these elements of 
Cognitive Apprenticeship do not have to be enforced completely and need 
not follow a certain order; they can be combined and mobilized as needed. 

During this whole process, learners themselves decide about their 
procedures; the learning environment does not prescribe specific steps or 
specific subtasks. The learner must therefore proceed actively, in a self- 
directed way, just as suggested by the principle of situated learning. 
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1,2 Cognitive Apprenticeship Performed by Multimedia 



As Reinmann-Rothmeier and Mandl (1997) point out, multimedia are 
particularly suitable for realising active, situated, self-directed, and 
cooperative learning. Therefore, any instructional model that advocates such 
a learning process aligns well with the use of multimedia. Consequently, 
Cognitive Apprenticeship is a highly appropriate model for creating 
multimedia-based pedagogy. 

1.3 Previous Approaches 

Recently, several attempts have been made to provide electronic support 
for problem-based learning. Typically, this support consists of multimedia- 
based descriptions of a problem and some simple tools (like a text editor 
with some templates) for working on this problem (Albion and Gibson 
1998). In some cases, there is additional communication support for 
interactions among learners and teachers (Nuthalapaty et al. 1998). Few 
projects go further than this yet. Grooters and de Vries (1998) describe a 
much more comprehensive concept for supporting problem-based learning, 
and Guzdial et al. (1996) present an environment which includes computer 
support for synchronous and asynchronous collaboration for learners and 
teachers. 



2. THE CASE STUDY WITHIN MUNICS 

Problem-based learning in Cognitive Apprenticeship requires working on 
a problem that is as close to the real world and as authentic as possible. 
Therefore, Munics is centred around a realistic case study representing a 
typical problem in computer science: the inefficient distribution of 
information within the larger organisation of a university department. (We 
plan in the future to offer students several different case studies within the 
same Munics learning environment). The students’ concrete task is to solve 
this problem using the methods that a computer professional would use at his 
or her workplace. In the process of dealing with this problem, students are 
expected to acquire the competence to handle complex problems and design 
distributed systems and informational networks. 

The aforementioned case concerns a university department. Due to the 
size of the department, the distribution of information and knowledge can be 
managed only by the deliberate use of communication and information 
technology. 
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One departmental task is organising the educational courses to be offered 
in the following term. This organisation involves the following duties: 
coordinating different courses offered by the different lecturers in the 
department, and ensuring that all courses offered are announced correctly in 
the different lecture plans and on the WWW. Executing all this necessary 
planning and administration requires contacting and coordinating a number 
of different persons and institutions, within and outside the department. The 
problem at the moment is that these organisational procedures take up much 
time and cause much extra work. Until now, these organisational processes 
were carried out without any systematic use of information technology, 
which explains the exaggerated amount of time spent and the number of 
incorrect announcements which still appeared. 

The head of the department now commissions a computer professional, 
whose role is taken by the learner, to solve this problem by using 
information and communication technology efficiently. The end result must 
not waste too many personnel of fiscal resources, and it must be acceptable 
to the staff. 



3. CONCEPT 

Munics consists of the following two components: problem context and 
instructional support. Both were designed according to the theoretical 
requirements of the instructional model of Cognitive Apprenticeship. 

3.1 Problem Context 

According to the instructional background, the learning process starts at 
the beginning with a global problem and a global task both of which the 
learner must accommodate within an extensive case study. 

The problem context is the part of the multimedia module that contains 
all the important facts about the case study. However, this information is not 
provided in a ready-made display. Rather, the context of the problem is 
designed for interactive use. Learners themselves have to decide which of 
the offered topics they need more information on in order to solve the 
problem. We call this multimedia presentation Interactive Problem Context. 

Conforming to Cognitive Apprenticeship, learners are stimulated to 
request actively the information they need, instead of just absorbing 
passively what is presented (exploration). 

Moreover, situated learning demands that the learning process be set in 
authentic situations. To meet this requirement, multimedia are used to 
represent the problem and its context to learners as realistically and as 
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similar to the professional situation as possible. Learner themselves have to 
navigate within the “multimedial university department” as a computer 
professional would probably navigate within the real university department. 
While talking to different members of the department, asking them 
questions, and taking a look at different problem-related objects, learners try 
to gather all the information they consider necessary to solve the problem. 

3.2 Instructional Support 

Cognitive Apprenticeship offers a number of instructional possibilities to 
support the learner in a complex learning environment. The following 
aspects are particularly suitable for multimedia realisation. 

3.2.1 Cognitive Tools 

Computer programs designated as Cognitive Tools are specifically 
created to support the process of handling complex information, for 
example, programs for the visualisation of information. 

In the Munics learning environment, such tools are made available to 
learners as suitable coaching and scaffolding for their cognitive activities 
during the whole working process. 

The most important tool is the Modeller Tool, which enables the 
modelling, analysis, simulation, and visualisation of the flow of information 
within an organisation. It thereby offers assistance in drafting, planning, 
simulating, and analysing a solution to any problem resulting from an 
inefficient information flow. 

Munics also lets student use external applications. Being able to work 
with familiar electronic tools should promote creativity and unrestrained 
problem solving. 

3.2.2 Expert Modeling 

Expert modeling aims to enlarge learners’ knowledge, to model their 
cognitive concepts and strategies, and to enhance their learning processes. 

Expert modeling can be realised in different ways. It can be the 
presentation of a complete professional solution to the problem, or it can be 
an expert demonstrating problem-solving steps, clarifying cognitive 
concepts, and explicating working procedures for learners. A given 
professional solution can be created either for the learner’s future use, or for 
comparison with the learner’s proposed solution. Depending on the learner’s 
concrete task, Munics mobilizes different types of expert modeling. 
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3.2.3 Cooperation (Computer-Based Tutoring and Chat Groups) 

One of the basic principles in Cognitive Apprenticeship, as well as in 
constructivistic models of situated cognition in general, is cooperative 
working and learning. Social interaction and cooperative learning is 
translated into action by computer-based tutoring just as much as by 
computer-based chat groups. 

Computer-based chat groups and learning groups engage students’ social 
interaction in order to work together, to discuss different solutions to the 
problem, and different problem solving strategies, to get important tips, and 
to argue about difficulties. 

A tutor also provides for an exchange of ideas about the working process. 
It may also be his or her role to preside over the discussion of a chat group, 
to give out invitations to the chat group, and to manage different ideas about 
possible solutions. 

Discussing one’s own working process with a tutor or a chat group 
requires one to articulate problem-solving steps, as well as to reflect upon 
them. Moreover, this has a modeling effect on learners’ own cognitive 
processes. 

3.2.4 Background Information as Hypertext 

The problem which has to be solved within the Munics learning 
environment was chosen to correspond with lectures on “Distributed 
Systems” and “CSCW Systems”. The Department of Computer Science 
currently offers supplementary, online, lecture notes. Since these notes 
provide useful guidance and background knowledge for solving the problem, 
they are organised as hypertext, and students can access them during the 
whole problem-solving process for support in actively solving the problem. 



4. MUNICS - A MULTIMEDIAL, NET-BASED 
LEARNING ENVIRONMENT 

Basically Munics consists of two large parts: A multimedia presentation 
(the Interactive Problem Context mentioned in 3.1) and a number of 
applications to support the students in cooperating and solving the problem. 
(These are the Cognitive Tools mentioned in 3.2.1.) In this section we 
describe in detail the Interactive Problem Context and the most important 
application, the Modeller Tool. 
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4.1 Interactive Problem Context 

The problem context contains all important facts about the case study. All 
information that the students need in order to solve the exercises can be 
found here. Most currently available learning environments present this 
information in a very structured way. For Munics, we chose a different 
approach. 



4.1.1 Information Acquisition as Adventure 

As already mentioned, it is essential that the process of gathering 
information required for the problem solving process be kept as close as 
possible to real life. We therefore designed the problem context as an 
“adventure”. The students collect not treasures, but information they need to 
solve their exercises. 

Very similar to the situation of a computer professional in the real world, 
the students conduct interviews. Every interviewee explains his or her very 
personal view of the problem; some details may be useless, some others may 
be important. It is the students’ job to ask the “right” questions and to realise 
which information is really important for solving the problem. 

We use animations, simulating movement around a chair, to enable 
students to choose interview partners and to start interviews. This simulated 
movement is very similar to navigating in a VRML world with today’s 
popular VRML viewers. 

4.1.2 Structure of an Interview 

Each interview consists of a set of video sequences. An interview begins 
with the first video sequence. Whenever a video sequence is finished, 
possible questions are displayed in a text area. The students can “ask” a 
question by clicking on it. Then, according to the question selected, the next 
video sequence is played. 

Sometimes the interview partners not only explain details but also present 
some extra material to the interviewer, for example, documents like 
booklets, charts, etc. The students can collect these documents and store 
them in the document repository for later use. 

Imagine an interview as a set of trees of video clips. Each topic in an 
interview represents a tree of video sequences; the video sequence with the 
most general information lies at the root of the tree. 
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The level of detail increases with the level in the tree; the more details the 
students ask, the deeper they descend into the tree, getting more and more 
detailed information. 

4.2 The Modeller Tool 



4.2.1 Purpose of the Modeller Tool 

In our kind of case studies (IT infrastructure in organisations) we often 
have to deal with distributed systems, especially groupware systems. Our 
aim is to present students with the “nuts and bolts” of these distributed 
systems, in particular how information is exchanged among the system’s 
different components. Since distributed systems may exhibit non- 
deterministic behavior, a tool like the Modeler Tool is immensely useful to 
help our students observe, model and analyse the dynamic behavior of 
various demonstration systems. 

4.2.2 Modeling Informational Networks as Graphs 

In the Modeler Tool distributed systems and informational networks can 
be modeled as graphs: The components which receive, submit, and process 
information are the vertices, and the edges model the connections between 
these components. The properties of real world components and connections 
define attributes of vertices and edges. Since we make no assumptions about 
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the complexity of the components and the connections between them, this 
concept is flexible enough to model very different systems. We can model 
core- level technologies like client/server systems where the vertices are the 
client and server programs, and the edges are existing network connections 
like an Ethernet. Here “flow of information” is the flow of TCP or UDP 
packets over a real network connection. We can also model very high-level 
situations like workflows or other informational networks where the vertices 
are humans or information systems like database systems, and the edges 
represent any flow of information between the vertices, for example phone 
calls, database queries, etc. The following picture shows an example. 
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An Informational Network in the Modeler Tool 



Once an informational network is modeled as a graph, all the techniques 
used to analyse graphs can be applied to our informational network. 

4.2.2.1 Actors, Technologies, and Connections 

For most real world informational networks that we wish to observe, the 
classic view of a graph-vertices and edges-is far too abstract. We therefore 
divide the vertices into two classes: actors and technologies. 

Actors model all people who work with information, and we call all 
hardware and software which the actors use technologies. A systems 
engineer would be modeled as an actor, as would a factory worker or a 
secretary. The information systems they use (mailing lists, databases, etc.) 
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would be modeled as technologies. Note that there is a fundamental 
difference between actors and technologies: While technologies handle 
information automatically — once implemented they do exactly what they are 
told to do — actors can react much more flexibly. 

Edges in the graph model the flow of information between actors and/or 
technologies in the real world. To stress this, we call edges connections. 

4222 Modeling Behavior 

The entire behavior of both actors and technologies is defined by rules 
and attributes. Rules define how actors and technologies react to certain 
events; attributes are used for “fine-tuning”. 

For technologies, the rules cannot be changed by the users; the rules 
define how a technology has been implemented. For actors, some rules may 
be fixed while other rules may be defined by the students. This means that 
the students can “teach” actors how to react to certain events and situations; 
the students just add a new rule that tells the actor what to do in some 
specific situation. 

Rules consist of two parts: The first part, the If-Part, holds some 
conditions; the second part, called the Do-Part, specifies what actions to do 
if all conditions in the If-Part evaluate to TRUE. 

Rules can look like this: 

if 

changed(paper) 

paper_already_finished==(const)FALSE 

current_time<990228 

do 

send paper to Pamela via e-mail 

set waiting_for_comment=(const)TRUE 

The If-Part may be empty. In this case the Do-Part will always be 
executed. 

The behavior of actors and technologies can be fine-tuned by changing 
some of their attributes. Some attributes may be predefined by the case study 
description; others may be changed by the students. The Modeler Tool 
provides forms in which all component attributes can be observed and 
eventually changed. 

Connections do not have rules but only attributes. (They do not need 
rules since their one and only job is to transport data from a source to a sink.) 
Using attributes for edges, we can model properties of the connections in the 
real world. Examples may be reliability and maximum bandwidth of network 
connections. 
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Similar to actors and technologies, students can use forms to observe and 
eventually change attributes of connections. 

4.2«2.3 Modeling Constraints of the Real World 

The most important attribute of a connection is its type. The type attribute 
defines which kind of connection an edge models. For example, an edge 
between two actors A and B may be of type “e-mail” to model that A 
sometimes sends e-mails to B. 

Actors and technologies may accept only certain specific types of 
connections. This allows us to model that, for example, a factory worker has 
no e-mail account and, therefore, cannot receive or send e-mail. In this case, 
the Modeler Tool does not allow an e-mail connection between the factory 
worker and his or her boss. 

4o2.3 Analysing Informational Networks 

Once a graph modeling a real world informational network is defined, we 
can use all the techniques provided by classic graph theory. But these 
techniques cover only “static” properties of the graph; they do not capture 
the behavior of the informational network over time. The Modeler Tool 
provides methods to analyse not only the static aspects, but the dynamic 
aspects of the informational network as well. For better flexibility, the 
methods for graph analysis (static as well as dynamic) are not hard-coded 
into the Modeler Tool but reside in analysis modules which the students can 
plug into the Modular Tool at runtime. 

4e23,l Analysis of Static Properties 

Attributes of actors, technologies, and connections are the basis for 
analysing the network’s static properties. Values of attributes are used to 
calculate certain numbers, for example, total costs of the informational 
network, maximum delay of a message between two actors, etc. These 
numbers are used to check if the informational network, modeled by the 
students, fulfills certain requirements that have been postulated by a case 
description. 

4,2.3.2 Analysis of Behavior via Visualisation and Simulation 

Analysing the behavior of an informational network over time is very 
interesting. Here the analysis modules must handle dynamic aspects like the 
change of attributes over time, reliability of connections, delays in message 
transport caused by overload of certain components, etc. We wrote different 
monitor modules to visualise the dynamic behavior of dedicated components 
of the informational network. For example, a load meter (similar to the Unix 
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tool xload) shows the “work load” of actors, that is, the number of jobs still 
to be done. 

Monitors like the ones mentioned above only make sense when used in 
simulations. Currently, two simulation modules are available. One allows the 
running of the whole informational network in slow motion (the user can set 
the delay between two time slots), and another lets the student single-step 
through the informational network. The students can switch between 
simulation modules whenever they want. 



5. ARCHITECTURE 

To present students with an integrated learning environment, rather than 
a set of different applications, a special framework program for integrating 
all the other applications is necessary. 

In the Munics learning environment, the Session Manager is this 
program. It provides the so-called “working environment”, a framework for 
all other Munics applications and multimedia presentations. Additionally, 
the Session Manager provides commonly used services to the other Munics 
applications. 

In order to be accessible from all over the world, we decided to use Web 
browsers as our sole runtime environment. Therefore, we implemented all 
Munics programs as Java applets. 

5.1 Inter- Applet-Communication in the Munics 

Learning Environment 

Most Munics applets reside in different frames. This has certain 
advantages for maintaining a nice screen layout, but on the other hand causes 
some serious technical problems. The applets reside in distinct namespaces 
that means that they do not have references to each other. This makes it quite 
difficult to share data. 

Because of the limitations most web browsers impose upon applets, we 
could not use component technologies like CORBA for communication 
among applets. Instead, we use JavaScript. 

For each public method (m) an applet exports, we wrote a JavaScript stub 
function nip. When an applet A wants to call a method m of applet B, A calls 
a JavaScript stub function nip (step 1). Now, nip first tries to get a reference 
to the “target” applet B, then it invokes the corresponding applet method m 
(step 2) and finally it returns the result - if any - to applet A (steps 3 and 4). 
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Communication between Two Applets A and B 

Thus, the JavaScript stub functions serve as a “bus” to exchange data and 
events between all Munics applets. 

5,2 Communication between the Munics Learning 
Environment and the Munics Servers 

As already mentioned above, the Session Manager applet provides 
interfaces to commonly used services, such as persistent properties or the 
event service that connects locally distributed learning groups. Applets do 
not connect to the server programs directly, but instead call service methods 
the Session Manager applet provides. The Session Manager applet then 
connects to the corresponding server program. So all network connections 
are handled by the Session Manager applet which makes it very easy to 
evolve protocols, install client-side caches to reduce network traffic, bundle 
network connections to operate through firewalls, and so on. 



6. CURRENT STATUS AND FUTURE DIRECTIONS 

We have currently finished implementing the first prototype of the 
Munics learning environment. Early releases of the working environment 
framework, the Interactive Problem Context and the Modeler Tool have been 
finished. 

By the end of 1999, we plan to integrate a collaborative notebook where 
learning group members can collect ideas, note important information, etc. 
Additionally, we want to enhance the rule language that is used to model the 
behavior of actors and technologies. This will help us to simulate complex 
informational networks much more realistically ways than we have been 
able to do so far. 
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In July 1999, we tested the prototype as one step in formative evaluation. 
Our aim was to analyse the learning process in order to identify possible 
problems in the use of Munics. We focused particularly on the usability of 
the whole learning environment and the efficiency of the learning process. 
Moreover, we were interested in how the students accept Munics, in terms of 
how well they like to work with it and to what degree it fulfills their 
expectations. First results will be available in autumn 1999. Our next step 
will be to improve Munics accordingly. 
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Abstract: In this paper we discuss an approach to hypermedia system design based on 

learners’ background knowledge and its dependency on the subject to be 
taught. Markup languages in general, and SGML in particular, play a central 
role in our approach. Using SGML as a meta-language, we can formalize, 
flexibly, the logical structure of the learning environment foreseen by 
designers. Design documents, produced accordingly to this SGML formalized 
structure, are the common workspace for both pedagogical designers and 
programmers 



lo INTRODUCTION 

The integration of new information and communication technologies 
offers a powerful synergy. It has the potential to provide a whole range of 
educational applications embodying new paradigms for learning [Ibrahim 
and Franklin 95, Wynblatt et al 97]. Today, many institutions are trying to 
integrate these technologies into current curricula. However, the current 
situation shows a big gap between educator’s perceptions of the high 
potential of hypermedia as a new educational technology and its real use 
[Nunes and Fowell 96]. Even if hypermedia facilitate processes that are vital 
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for learning (i.e., association and exploration), new media do not, just by 
themselves, guarantee learning [Hogan-Brun and Whittle 98]. 

We identify three different approaches to educational hypermedia design, 
depending on which components of the learning environment authors stress 
more: the content, the media or the learner. The first approach focuses on the 
content of the educational domain [Pimentel et al 98, Isakowitz et al 95]. 
Designers articulate the educational domain into courses, lessons, exercises, 
and quizzes. The content or, more specifically, a content model is central to 
this approach and design is usually based on a data base model (e.g., entity- 
relationship). This model is conceived as a theoretical framework that 
supports the task of structuring the educational domain. The provision of 
tools supporting the creation and manipulation of course structure is one of 
the main goals of this approach (see papers on curriculum development in 
this publication). Specific problems about the media and about learners’ 
needs also arise in this approach, but they are not the central concern. 

The second approach is based on a hypertext or hypermedia model 
[Hardman et al 94, Halasz and Mayer 94]. The central idea is to model an 
educational domain as a network of components, with links and anchors 
relating all of the identified components. The focus is on the media model: a 
basic node/link network structure that is considered the essence of a hyper- 
application. Designers start building the application by trying to map the 
components of the educational domain onto components (atomic or 
complex) of the model. Design “focuses on the mechanisms by which link 
and non-link components are glued together to form hypertext networks” 
[Halasz and Mayer 94]. The granularity of the decomposition is, in this 
approach, a major design decision. Presentation specifications and 
synchronization of the different media involved are also important. The 
content of the course is adapted to this schema, as also are learner 
interactions that are mainly conceived as navigational decisions. 

A third approach is centered on learner and learner needs. This is the 
approach that we consider more promising and that, in our opinion, better 
supports the construction of educational environments embodying new 
paradigms for learning. In this approach, design starts with the analysis of 
learners’ previous knowledge about the topic and their potential interactions 
with the learning environment. From this perspective, designers identify the 
logical structure of pedagogical interactions and the hypermedia application 
is built taking into account the identified characteristics of the learner and 
the anticipated learning processes. 

Our work uses this third approach, integrating an established learning 
paradigm for foreign language text comprehension, with a flexible 
methodology for building an electronic educational environment supporting 
this paradigm. This learning paradigm and its implementation as a 
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hypermedia system is the result of the joint research effort of experts from 
two very different fields: language and computer specialists. The approach 
described in this paper has been developed as part of our work in the design 
and development of the hypermedia modules of a European project now in 
the evaluation and final delivery stages: “Galatea: Apprentissage de la 
Comprehension en Langages Voisines” [Lopez, Alonso and Sere 97, 98, 
Femandez-Manjon and Fernandez- Valmay or 97]. 

From the educational software production perspective, we have attained 
the flexibility required for our joint effort by using SGML (Standard 
Generalized Markup Language) [Golfard 90]. SGML concepts have been a 
critical element in the development of our hypermedia system and SGML 
has been used at both the design and the development phases of the project. 
Marked-up documents are the common workspace for both educators and 
programmers. In this way, for example, educators can produce and modify 
the marked-up documents using text-processing tools and programmers can 
use these marked-up documents as the input data for the hypermedia system 
that recreates at the computer the learning environment envisioned for 
educators [Femandez-Manjon and Fernandez- Valmay or 98]. 

In this paper, we describe and analyze in detail the foundations and 
didactic dimensions of the learning strategies on which our application is 
based. Then we present how we are using markup languages to ease the 
description, construction, and maintenance of the hypermedia model of the 
previously analyzed learning environment. Finally, we discuss the main 
outcomes of the Galatea project and our future work on a new project. 



2. LEARNING TEXT COMPREHENSION IN A 
FOREIGN LANGUAGE 

Text comprehension in a foreign language is a complex activity, that 
demands qualitatively different levels of analysis: cognitive, linguistic and, 
social [Rastier 87, 91, Kintsch 82]. It also implies a high degree of 
interdisciplinary cooperation if we want to achieve a satisfactory explanatory 
theory as well as set of pedagogical clues and directives to be used in the 
development of an educational application. At least three factors can be 
identified in the constmction of sense: a) strictly linguistic factors which 
explain the features of the text, b) cognitive and mental operations built by 
the learner from what is said in the text, and c) learner’s general knowledge. 
Three parameters are also involved in the reading of a text: writer, text, and 
reader (or learner), where the text/reader pair is particularly important, since 
the reader’s task is to reconstmct what is said in the text. To discover the 
writer’s intentions relies, to a large extent, on the reader’s linguistic 
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knowledge that will enable him to reach the content of the text. We 
introduce briefly this text/reader paradigm and comprehension/language 
typology to finally focus on our identified criteria of readability that are 
fundamental to the design of our hypermedia model. 

2.1 The text/reader paradigm 

The text is both learning and reading object, since the reader never gives 
up reading the text. As Ricoeur [1976] states: “first is to be in the world, then 
to understand, then to interpret, then to say”. Thus, we base the term 
“comprehension” and the term “interpretation” on this semiotic approach, 
and see them as two stages of the same trajectory, where comprehension is 
the process, and interpretation is the result. However, interpretation becomes 
particularly complex in a foreign language because, although readers make 
hypotheses about the intention of the text, the resulting interpretation 
depends not only on their linguistic knowledge, but also on their knowledge 
and comprehension of the culture associated with the foreign language. 
Since language and culture are inseparable, to read a text in a foreign 
language means to participate in other world representations and to embrace 
other laiowledge. 

2.2 Comprehension as paraphrase 

The aim of reading a text in a foreign language is, as in reading a text in 
one’s mother tongue, to guess the intention of the text. However, in the 
former, access to the text is not immediate because the reader is a learner of 
a new language (L2). Comprehension of an L2 text implies acquiring new 
know-how, where the linguistic and cultural knowledge of the mother tongue 
(LI) is involved, as well as a process of awareness of both the language and 
culture of L2. The process of interpretation is close to paraphrase, to the 
extent that a given text X is, through interpretation, formulated as other text 
“X”, where a linguistic gap can exist between the two texts X and “X” 
[Lopez Alonso and Sere 94]. As a consequence, text comprehension in a 
foreign language is a multiple process. Even if readers hypothesize the 
intention of the text, the resulting interpretation depends not only on their 
linguistic knowledge, but also on their interpretation of the culture and 
civilization associated with the foreign language. 
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2.3 Reader and language typology 

The construction of text meaning is determined by the reader’s specific 
conditions, i.e., the reader’s mother tongue and the language of the text. 
Strategies for reading comprehension are related to the potential similarities 
between the two languages, especially at first levels of learning. Despite 
having their own systems and features, two languages that pertain to the 
same type exhibit a set of common features, as well as a common meta- 
linguistic reflection that is almost unconsciously activated in the first 
approach to the reading. In many cases, two languages of the same type also 
share a common system of beliefs and a pragmatic universe with similar 
communicative situations [Lopez Alonso and Sere 97]. On the other hand, if 
the two languages do not belong to the same type and a connection between 
them cannot be established, the cognitive activity is not sufficient to enable 
comprehension. For instance, in the pairs Spanish/English, Spanish/German 
or Spanish/Dutch, vocabulary is not accessible to beginners, and thus they 
cannot activate an interpretative strategy relying on lexis. 

This paper concerns inter-comprehension in Romance languages (which 
is the area encompassing our work in the Galatea project). When facing a 
foreign Romance language (L2), readers find numerous forms that can also 
be identified in their mother tongue (LI); in addition, readers tend to transfer 
the grammatical system of LI to L2. The similarities between the two 
systems facilitate reading comprehension, helping readers predict and 
describe certain linguistic behaviors of transfer and interference. In other 
words, readers activate comparative strategies that allow them to use LI in 
the process of reconstructing comprehension of L2. In this sense, we believe 
that this comparison between the two languages is the most efficient strategy 
available to readers in interpreting texts. Also, inference is undoubtedly the 
cognitive activity most used by readers to deduce the meaning of texts. 

2.4 Learning comprehension: criteria of readability 

As previously stated, when reading a text in a foreign language, readers 
use inference as their main strategy in building the meaning of the text. 
Inference is a mental process, which is activated through interpretation, 
consisting of a set of cognitive operations that allow readers (learners) to 
derive certain meanings from other meanings, either through deduction or 
induction. In foreign language comprehension, this activity demands a wider 
framework of study than the psychological frame, because readers constantly 
use their inferential ability at the contextual and co-textual level. Inference is 
drawn from the linguistic material as well as from the conditions resulting 
from readers’ gaps of knowledge of the foreign language. In our 
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observations, learners focus first on the text type, and, after that, they 
attempt to build sense. It is a strategy that starts at the global level and then 
shifts to the local; also, it is an interactive mechanism. Considering these 
facts and with the aim of reflecting the learning processes that takes place in 
text reading comprehension in typologically related languages, we propose 
four criteria of readability that go from the whole text to the sentence level 
[Lopez Alonso and Sere 99, Van Dijk 80, 83]. 




Figure L Comprehension strategies activated by readers of a language they do not know 

2.4.1 First criterion of readability 

The first criterion of readability lies in global syntax. Texts are classified 
accordingly to the representation that corresponds to its type. Identifying the 
type of a text, influences the interpretative strategies approached and the way 
meaning is comprehended. We conceive the text as an interpretative whole 
that bears both a pragmatic and a linguistic dimension [Lopez Alonso and 
Sere 96]. Moreover, and despite the heterogeneity of texts, the reader always 
activates an abstract notion of text type. This abstract notion is an invariant 
that realizes the reader’s representation of the text genre and triggers the first 
global meaning, which lies in the reader’s textual competence. In our 
research, as mentioned, we have observed that readers of texts in foreign 
languages always establish an internal co-reference between the co-textual 
features and the cognitive schema implied by the text type. For this reason, 
genre is the first element that is activated in order to build meaning. 
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2.4.2 Second criterion of readability 

The second criterion of readability lies in the script or knowledge frame, 
which accounts for the representation of knowledge held by learners about 
the world, and that allows them to start the essential cognitive acts involved 
in language comprehension [Van Dijk 77]. Scripts are conventional and 
general and, in this sense, they correspond to a perception of the world and 
to a shared cultural and social universe. Scripts are also dynamic, and are 
therefore involved in plural interactions. From a linguistic point of view, the 
script emerges from a certain number of semantic propositions and of 
sentence functions that correspond to the text’s macrostructure. 

2.4.3 Third criterion of readability 

The third criterion of readability lies in the semantic structure of the text, 
that is to say, in the macro-structural level of the text, which corresponds to 
its global meaning or to the set of semantic propositions that account for its 
microstructure. This level is essentially theoretical, but, as we shall see, it 
plays a basic role in retrospective inference. When texts in foreign languages 
are read, and especially in first levels of language learning, this level of 
readability must occur rapidly, because the subject often needs to contrast it 
with the lower levels of readability. When texts are read in one’s mother 
tongue, this level is essential, because it ensures the interpretative coherence 
of the text. Conversely in foreign language texts, taking advantage of this 
level is more difficult, its role being rather that of supporting the 
interpretative hypotheses set by the readers. 

2.4.4 Fourth criterion of readability 

The fourth criterion of readability corresponds to the micro-structural 
level of the text. Even if the text is not just a simple addition of sentences, 
these sentences ensure the referential coherence resulting from the semantic 
sequencing obtained through an operation across sentences. In a foreign 
language, this level is essential, because it allows learners to acquire not only 
a competence of comprehension but also, and especially, a competence of 
expression. 

We conclude that to read a text means to construct a mental 
representation of its invariance, to which multiple interpretative strategies 
are applied. In our research on the strategies used by readers facing a text in 
a language that they do not know, we have observed that the mental 
representations activated are, to a large extent, conscious. Readers relates the 
text type —first criterion of readability— with the possible concrete 
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meaning it might bear — third criterion of readability. In order to build the 
latter, readers rely on the meaning of the words that can be inferred from its 
form — fourth criterion of readability. Thus, they can identify areas of 
transparency, while clarifying areas of opacity by making hypotheses from 
the contextual scripts — second criterion of readability [Lopez Alonso and 
Sere 99], 



3. THE DESIGN OF A HYPERMEDIA 

APPLICATION FOR TEXT COMPREHENSION 

A well-founded and pedagogically sound learning environment is a 
critical stage in the production of educational software, because if the 
material is pedagogically weak, technology is not going to improve it. This 
is a first principle that implies much cooperative effort between educators 
and computer specialists. This is the approach we have followed and that can 
be traced to work previously done by other researchers [Bork et al 92]. 
However, in the construction of our application, we have relied on the 
flexibility that descriptive markup languages (i.e., SGML) offer to create a 
common workspace for both educators and programmers. 

Descriptive markup is defined as “text that is added to the data of a 
document in order to convey information about it” [Goldfarb 90]. SGML 
provides not only a set of standardized codes that add meta-information to a 
document. SGML also provides a language that designers can use to define 
formally the structure of a whole class of documents. In SGML, this 
structure is formalized through a DTD (Document Type Definition) that 
declares the elements that compose the documents. A DTD is the grammar 
that formally describes the structure of a class of texts. (For example, 
HTML, the Hypertext Markup Language used in the Web is a specific 
application of SGML, and it can be considered as “the Web DTD”). A DTD 
describes the structure of documents in a way that is already familiar to 
linguists and designers of programming languages. It provides a notation to 
express a basic tree-like structure attaching a tag to each tree node. Tree 
nodes, tagged elements, can also be decorated with attributes expressing 
contextual relationships or any other kind of information we want to add to 
the document. SGML goes further, and we can also use a different document 
definition, the LPD (Link Process Definition), to associate processing- 
oriented attributes formally with the structural elements (the tagged nodes of 
the tree) identified in the DTD. Using two kinds of documents (DTD and 
LPD), we have two different layers of application description. The 
advantage of having two layers is that we do not compromise the generality 
of our model description (DTD) with specific processing information (e.g.. 
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formatting). Moreover, the LPD makes it possible to associate different 
processing methods with the model depending, for example, on learner 
characteristics or on presentation devices. SGML also provides other means 
to make transparent to educational designers the more specific 
implementation problems, such as the physical decomposition into entities of 
the computer modules or its system processing dependencies. All such 
technical details about SGML are beyond the scope of this paper, but can be 
found in [Goldfarb 90]. 



<!DOCTYPE galatea[ 

<!ENTITY global-dictionary SYSTEM "generalDictionary.txt" SUBDOC> 

<!ENTITY versailles-text SYSTEM "versaillesText.txt" SUBDOC> 

<!ENTITY versailles-contex-dictionary SYSTEM "versaillesDictio.txt" SUBDOC> 
<!ENTITY versailles-contex-grammar SYSTEM "versaillesGrammar.txt" SUBDOC> 
<!ENTITY versailles-sound-tool SYSTEM "versailles.wav" NDATA> 



< [ELEMENT galatea - - (galatea-help & guided-route & free-route & sound-tool)> 
<!ATTLIST galatea version NUMBER #REQUIRED 

status (final I draft) "draft" > 

< [ELEMENT galatea-help - - (help-guided-route & help-free-route & 

help-sound-tool )> 

<[ELEMENT help-guided-route - - (#PCDATA)> 

< [ELEMENT help-free-route - - (#PCDATA)> 



< [ELEMENT guided-route - - (this-text-is & 

this-text-is-about & 
what-does-it-mean & 
who-when-where & 
to-fully-understand & 
guided-route-help)> 

<[ATTLIST guided-route recommended-priority (high I low I none) "high" > 



]> 



Figure 2. Partial DTD of the Galatea model 

We use SGML facilities to describe formally the model of the application 
agreed upon by educators and computer specialists. DTDs and LPDs 
definitions are the common tools used by both kinds of specialist to build the 
educational application model. The elements that compose the application 
are basically organized in a simple tree-like structure. Attributes can express 
relationships between elements, characteristics of the element, or possible 
learner interactions. Based on the results described in the previous section, 
we designed a DTD that formally describes a learning environment aimed at 
teaching text comprehension (narrative-descriptive texts for readers of 
closely related languages). Based on this DTD, we have built a hypermedia 
application mainly addressed to beginners. In spite of the fact that here we 
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describe the design process in a top-down manner, from the DTD to marked- 
up documents, it must be clear that in “real life” we started working with 
marked“Up documents in a bottom-up manner and afterwards, combined 
both directions. 



<galatea version=4 status=draft> 

<free-route recommended-priority-none> 



<sound-tool recommended-priority=none> 



<guided-route recomemded-priority=high> 
<this-text-is-about> 

<this-text-is-about-help > 

<going-up> 

<spanish> 

Menu anterior 
</spanish> 

<french> 

Menu anterieur 
</french> 
<next-activity> 



</thiS"texi“is-about> 

</guided-route> 

</galatea> 



Figure 3. Marked documents are meaningful for both designers and application programs 

In our application, we have applied the same DTD, the same model of 
learning environment to five different texts. Using the “subdocument” 
feature of SGML, we also include in the model the DTD of a narrative- 
descriptive text, the DTD of a contextual dictionary, the DTD of a contextual 
grammar, and the DTD of a general dictionary. The SGML “subdocument” 
feature allows us to incorporate separately created documents of various 
types (each of them with its own DTD) into a single document. In the 
following explanation, we focus on the model of the learning environment 
that is described in the main DTD. 



The first level of the main DTD describes the first level of the learning 
environment. This is composed of four elements that can be considered in 
any order by the learner. One element is a tutorial to help readers to navigate 
through the course. Another element is listening, which allows readers to 
follow a recitation of the text. The other two elements are two kinds of 
pedagogic routes, which correspond to different learning strategies. One is a 
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guided route, which includes different sets of activities organized in order, 
even if the order is not compulsory for the learner, and the other is a free 
route, where the learner can work freely through two contextual tools: a 
contextual dictionary and a contextual grammar. The two pedagogical routes 
are complementary and non-repetitive; however, a pedagogic approach 
would recommend starting with the guided route. This guided route is where 
most of the pedagogical design effort has occurred. 




Figure 4. Graph representing the DTD with the general structure of the Galatea model 

The first goal of a DTD is to provide a formal way to assign tags to the 
nodes of the tree that represents the logical structure of our model. After that, 
we can also add attributes to nodes, break the model into different entities, 
and so on. Consequently, when designing we can work with a tree-like 
representation of our model that afterwards it will be formalized by specialist 
as a DTD to which will be added all the details. Many of them will be 
always transparent to educational designers. 

In figure 4, we can see the graph representing the general structure of our 
model. This graph represents the pedagogical interpretation we have made of 
the comprehension strategies activated by readers. The subdocument DTD 
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describing the logical structure of the text (readers are working on) has a 
central position: “the reader never gives up reading the text” as stated in the 
text/reader paradigm. The guided tour, the stronger pedagogical approach to 
the reading of the text, is divided into five elements, each of them 
materializing as learners’ activities and as learners’ interactions with the text 
encompassing the four criteria of readability. 

4.1 Guided Route 

This text is...: Its aim is to activate the macro-processes involved in 
comprehension, and to help learners focus on the co-textual elements (first 
criterion of readability) which can lead them to make a first hypothesis about 
the meaning of the text. It includes three activities: identifying the text type, 
identifying typical elements, and placing the genre of the text. 

This text is about...: This element focuses on the second criterion of 
readability and is also aimed at activating the macro-processes that will 
enable readers to elaborate the global meaning of the text. A first activity lies 
in lexical transparency between the two languages (fourth criterion of 
readability), and consists in the search for key words; a second activity 
proposes the selection of a storyboard representing the global meaning of the 
text (second criterion of readability). 

What does it mean?: This element corresponds to the third criterion of 
readability; it is designed to work out the meaning of formally opaque words 
within an isotopic context. Isotopic networks (i.e., words belonging to the 
same semantic family) are marked in the text, while on the right of the 
screen the same networks appear as a list of words to be translated. The 
double graphic presentation helps learners to work simultaneously on two 
different levels of context: 1) the isotopic context of the lists (textual 
coherence), and 2) the phrastic context in the text (propositional coherence). 
Learners can choose the isotopic words that interest them and solve their 
queries by accessing the contextual dictionary. 

Who, when, where?: This set of activities also relates to the third criterion 
of readability and is aimed at working more extensively on macro-processes; 
in particular, its purpose is to identify scripts (second criterion of 
readability). The scripts and their hierarchies vary among the texts. In the 
first text, for instance, they correspond to characters, time, and space. The 
first activity asks the learner to fill in a form about the characters. Then, two 
activities about the time script follow: 1) to identify the storyboard that 
describes the text, and 2) to organize the narrative events in chronological 
order. Finally, the space script is treated through a brief situation of the place 
where the event takes place; further, more general cultural elements are also 
offered. 
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And to fully understand...: This set of activities refers to the fourth 
criterion of readability, and aims to clarify opaque areas of the texts. Two 
types of activities are offered: 1) a selection of true-false propositions, and 2) 
a selection of translations which correspond to areas of particular difficulty. 

The DTD formalizing the content of the elements that compose the 
application states the model structure we have described in the previous 
paragraphs. Its interest is not only theoretical. The DTD is the definition to 
which marked-up documents, produced by pedagogical designers, must 
conform. On the other hand, programmers also build the interpreters of 
marked-up documents following the DTD (and the LPD). In this way, during 
the development phase, the testing and refining processes are greatly 
facilitated. When testing the prototypes, educators can modify the content of 
a marked document (a text file, figure 3), and the changes are automatically 
reflected in the application without any programming. For this task, standard 
text processing tools can be used, although it is clear that specialized tools 
could improve the process. Text files with marked-up documents can be 
opened during the development process, but they are codified for the final 
delivery version. 



5. FINAL REMARKS AND FUTURE WORK 

The issues we have discussed in this paper have evolved as a result of our 
work in the Galatea project. For that reason, the hypermedia model we have 
presented here corresponds not to the methodology we followed when we 
started to design and built the system, but to the conclusions we reached as a 
result of our work in the project. To develop our application, we initially 
chose an authoring system, but problems communicating with designers and 
maintaining prototypes led us to start working with marked up documents, 
initially with dictionaries and grammars. Then, we realized that having a 
marked-up document describing the whole pedagogical strategy of the 
application could be the nuclear component of the whole development 
process. Hence, we started to set up our application’s DTD. 

For practical reasons, the Galatea application still depends of a kernel 
built up using an authoring system that calls an interpreter that follows the 
DTD. Our future work will take another approach. We are now starting a 
new project that we intend to be platform and system independent. That 
means that the interpreters will be coded in Java with no dependencies on 
any authoring system. The small prototypes we have already done, running 
fragments of the Galatea environment, look promising. In this new project, 
we will also consider the potential advantages of using more specific 
standards derived from SGML, such as XML and HyTime, which could 
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simplify the distribution and/or use of the application through the Internet. 
We will also plan to test the validity of our approach, extending our DTD to 
cover other types of texts (e.g., argumentative texts) and different pairs of 
languages such as English/Spanish. Finally, although working with mark-up 
languages has the advantage that designers can use standard text-processing 
tools it is clear that specialized editors could facilitate greatly the design 
process. The small prototypes already made look promising, and we plan to 
extend them in the new project. 

Finally, it is also important to note that SGML has recently been used as 
a specification tool in all three approaches described at the start of this paper. 
SGML has been used to formalize an entity-relationship model for the 
educational domain [Pimentel et al 98, Isakowitz et al 95]. SGML has also 
been used to describe formally the network of components, anchors and 
links of the storage layer of Dexter and Amsterdam hypermedia models 
[Hardman et al 94, Halasz and Mayer 94]. The difference in the approach we 
have proposed relies, using SGML terminology, on the documents 
formalized and on the SGML resources used. In our approach, we first 
analyze in depth a learning situation (i.e., foreign language text 
comprehension) and then we use SGML to formalize at different levels of 
abstraction the documents that describe that learning situation. This situation 
could be very different, depending on learner characteristics (e.g., students 
learning a language that is closely related to their mother tongue) or 
depending on the subject or material to be taught (e.g., history or 
mathematics). We do not try to impose a preconceived model: partially 
structured network, or an entity-relationship model. However, it is also clear 
that the application of SGML has technical advantages in all three 
approaches; SGML is not a proprietary system, it provides platform 
independence and it allows the use of standard tools. 
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Abstract: The Open University of the Netherlands recently started an innovative 

research project called the Virtual Company, featuring 
“VirtualBusinessTeams” (VBTs) as its key components. A VBT is both an 
organization-for-learning and a learning organization. Four principal 
deployment modes are distinguished: 1) business-task-paced learning, 2) 
learning at work, 3) organizational prototyping, and 4) knowledge 
management towards competence growth. A typical VBT workbench provides 
tools to support collaborative work in a networked environment, tools for 
assessment and guidance, and tools for knowledge management. Although the 
various kinds of VBTs differ slightly from each other, a generic object model 
is derived that represents the typical infrastructure. The first operational 
implementation of a VBT was named “Incompany Environmental Consult.” 
Based on the evaluation results of this alpha-run, we are now fine-tuning and 
further elaborating the concept of VBTs in two beta-runs, which are 
undertaken together with Information and Communications Technology (ICT) 
companies. 



1. INTRODUCTION 

It hardly is an overstatement to say that it is education’s main purpose to 
supply the labor market with a steady supply of well-trained youngsters 
eager to play their part in that market. Technological innovations have long 
been the engine that has powered the economic development of western 
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society. Interestingly, the pace of technological innovation seems to have 
been increasing for quite a while. Whatever the intricacies of this process of 
change, it cannot but give rise to profound and continuously changing 
demands upon employees. More specifically, we contend that the classical 
ideals of erudition and scholarship, with their emphasis on knowledge of 
facts, had better be replaced by an educational system that supports the 
acquisition of skills or competencies. 

The change of pace of our modern society also affects the kind of 
pedagogy to be used. In order for competence learning to be effective, 
students had better gather knowledge, and the skills and attitudes to apply it 
adequately, from their interaction with the physical and social environment, 
as constructivist pedagogy holds. According to this view, learning — seen 
broadly— is an individual experience that depends highly on the 
characteristics of the environment, the learning activities, and the goals of 
the learner. Learning is considered to result from an active process of 
knowledge construction within the environment rather than a passive process 
of knowledge reproduction about the environment. The validity of new 
knowledge is continuously tested against new experiences and 
understandings of other individuals. For the educator, constructivism implies 
not only that the environment should be rich and sufficiently complex to 
provide students with a wealth of apt experiences, but also that it should 
actively support collaboration with others. Ultimately, knowledge 
acquisition is a process of social construction, reflecting social transactions 
and agreements. Therefore, from a constructivist vantage point, a learning 
environment that in relevant aspects resembles real life best supports the 
kind of learning that is to serve student functioning in real life. After all, 
such a learnmg environment exhibits a natural complexity that forces its 
inhabhf^nts to develop tacit and implicit knowledge. By setting authentic 
probtems "^or the leamer^ h, venerates inTinsic motivation. It resembles the 
future work place ordm to meet rec’etal needs. Finally, it supports active 

Therefcre, aiming at a truly ionovative educational approach involves a 
iiumoCi. Cl aspects iCiieciiiig these societal trends i 

1. the growing need for flexible, tailor-made educational programs that 

address individual expectations and ambitions, 

2. the need to integrate learning and working environments, 

3. the need for competence»based learning programs, 

4. the growing interest in distance education as an educational concept and 

delivery method, 

5. the urov/iup in constructivist pedagogy, 

6 m.formation and communication technologies with 

proiii'shig p '''"'Uials for education. 
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To address these trends the Open University of the Netherlands recently 
started an innovative research project called the Virtual Company, featuring 
'‘VirtualBusinessTeams” (VBTs) as its key components [Wes98a, Schu98, 
VPet99]. 

The present paper first explains the VBT concept and its main 
characteristics. It then elaborates on four principal deployment modes. 
Subsequently, the paper outlines the basic infrastructure, including generic 
instruments to realize the necessary functionality. The first implementations 
of VBTs are described together with some research results. The paper 
concludes with some remarks on work in progress. 



2, DEFINITION AND CONCEPT 

The name VirtualBusinessTeam is partly inspired by the concept of 
Virtual Teams as described in [Lip97, pp. 6 “ 7]: 

Virtual teams are live. They are most definitely teams, not electronic 
representations of the real thing. They are going digital, using the Internet 
and Intranets. Unlike conventional teams, a virtual team works across 
space, time, and organizational boundaries with links strengthened by 
webs of communication technologies. 

We call them VirtualBusinessTeams since such a team really operates in 
the context of either a standing or a simulated business organization. 

A VirtualBusinessTeam (VBT) is both an organization-for-learning, and 
a learning organization. The VBT member is a tele- worker in a networked 
enterprise, a cluster of personal desks or workbenches equipped to support 
various forms of collaborative work. The network might be the Internet, a 
real company’s Intranet, or extranet. 

The concept of a VBT does not exclude time-and-place coincidence (co- 
location) of team members. Rather, it results from an emphasis on 
asynchronous work forms that are enabled by a network-like connectivity 
between the team members and between their individual workstations. 
Organization of the work, the kind of work, business rules, and work objects 
and instruments are all typical for a specific class of businesses, industries, 
government agencies, consultant offices and/or a specific profession. 



3. PRINCIPAL DEPLOYMENT MODES 

The VBTs really are teams of students or trainees who perform work 
assignments sit within a real-life project or within a section of a functional 




70 



W. Van Pete gem, P. Sloep, J. Gerrissen, D. Jansen, and R. Schuwer 



organization. Task commitments provoke the learning of new individual as 
well as team competencies. For the VBT members, the primary challenge is 
their work and the obligation to contribute to the team performance; learning 
results because the work ultimately is an embedded problem-solving 
venture. 

Although these are the basic elements common to each kind of VBT, 
differences in detail do exist. At present, we distinguish four principal 
deployment modes of a VBT [Sloep99], as is illustrated by Figure 1. 

The most basic VBT deployment mode might be labeled '‘Business-task- 
paced Learning^ Its primary aim is to immerse university students in 
demanding company tasks, as an early and timely exposure to their future 
professional practice. The need for functional elicitation and use of 
knowledge and skills when exposed to the “real” problems of a 
representative job highly motivates the students to engage actively in the 
management of appropriate knowledge sources. 

In talking with Professional Development (PD) and Management 
Development (MD) officers, we quickly came to understand the great 
potential of a second deployment mode that we coined the phrase "Learning 
at Work.'' It differs in two ways from customary leaming-on-the-job 
approaches to training. For one, it is not meant to prepare a trainee to 
perform satisfactorily in a particular job. Rather, it aims at preparing trainees 
for whatever function and task that require a certain competence. Second, “at 
Work” means that the trainee continues doing his or her standing job that is 
supposedly productive in the organizational context. The crux is that in 
doing so, he or she is exposed to new methods, tools, or problems that 
demand improvement or broadening of capabilities. Also, in contrast to 
traditional company-external courses or seminars, the Learning at Work 
approach eliminates much of the transfer-of-training problems, and avoids 
the hassles of having to make travel arrangements, of dealing with absence 
from home and work, of coping with agenda mismatches, etc. 
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Figure 1 Principal Deployment Modes of VirtualBusinessTeams 



The third mode, ''Organizational Prototyping,'' focuses on the need for 
evaluating emerging options for organizational change, for instance, as a 
result of a Business-Process-Redesign (BPR) exercise. As a rule, the team 
that produced the new design of processes and concomitant organizational 
structures is optimistic about the ease of implementation and the absence of 
breakdown risks. Management, on the other, hand very much favors a 
realistic probing of the ins and outs before going ahead with massive 
transition and perhaps unwillingly passing the point of no return. 
Organizational Prototyping is a well-proven approach to testing the 
feasibility and sustainability of an organizational change. Building it on a 
VBT substrate allows for greatly added involvement, realism and 
“observability,” as compared to the usual role- or game playing practices. 

The fourth mode [Ger98], "Knowledge Management towards 
Competence Growth," stems from our appreciation of the fundamental 
difference between the learning mechanisms in VBTs, which are student- 
centered, on the one hand, and mainstream teacher-oriented learning, on the 
other. Just-in-time learning stimuli from the formal body of knowledge, and 
the informal learning stimuli from team and organizational memory are 
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merged, in the process leading to a desired task progress. In terms of 
knowledge management cycles, this is the part of the cycle that connects the 
initial knowledge acquisition with the result of personal knowledge 
processing. The next step, and the actual onset of a new cycle, starts with the 
consolidation of the improved or changed insights that result from the 
produced task result. VBT workstations may facilitate feeding these new 
insights to the formal and informal knowledge sources at hand; they foster 
the updating of inputs to have them available to future knowledge 
management cycles. Thus, there is a continuous upgrading of the VBT 
knowledge sources for personal, team and organizational memory purposes. 



4. TYPICAL INFRASTRUCTURE AND GENERIC 
INSTRUMENTS 

The Open University of the Netherlands has its historical roots in 
distance education, and, apart from a few corporate education programs that 
it runs, course delivery traditionally concerns students that progress 
individually through a curriculum at their own pace, place, and time. 

When applying the VBT concept in a distance teaching context, the 
remote-study aspect and the inherent lack of synchronicity easily translate 
into the many computer and network requirements that have shaped the 
modem tele- workstations. 

The top three components of Figure 2 indeed address the usual 
functionality classes that support tele-work: communication and 

coordination, ( co- )work objects and tools and corporate knowledge, identity 
and rules. Complementary to the work support, we include functionality 
that, 

1 . helps trainees to overcome a deficiency that would cause task 
completion to stagnate, and (more so than with the average performance 
systems) to stimulate the establishment of competence growth: just-in- 
time learning and coaching', 

2. enables the identification, monitoring and assessment of this competence 
growth while the student or trainee and his or her team are at work: 
competence modeling, monitoring and assessment. 

Learning is abundant since it benefits from just-in-time comprehension 
(on a need-to-know basis) of task-relevant learning materials and coach 
guidance. It also benefits from the body of knowledge that resides, usually 
implicitly, in business mles, standard procedures, project documentation and 
work instmmentation that together constitute the organizational memory 
(corporate knowledge and identity). Before approaching the formal coaches 
or trainers, we often see trainees consult a team member (peer) with 
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supposedly more or more easily accessible knowledge or experience on a 
given issue. 




Figure 2 Typical VBT Workbench 

It is clear from Figure 2 that the typical VBT workbench provides tools 
for different types of learning. The tools in the upper part support all types of 
learning through team activities (collaborative work in a networked 
environment). The tools in the lower part are typical learning tools based on 
assessment techniques. And the tools in the middle part along the dotted line 
are all related in some sense to knowledge management. Together they 
define the learning organization of a VBT as a strong organization-for- 
leaming. 

A generic object model representing the typical infrastructure of a VBT 
is given in Figure 3. 
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Figure 3 depicts a model that is a first attempt to describe formally which 
basic elements (objects) a VBT consists of and how they are related. 
Although the layout of Figure 3 might suggest otherwise, the competence 
card (lower right) is of pivotal importance. This becomes clear when we 
follow a few processes that follow each other in a typical VBT. All start with 
a real-life external “customer” (relation) who has a particular job that needs 
to be done and who is prepared to have it done by the VBT manned by 
trainees. The job is broken down into several tasks. For the completion of 
each one of these, particular competencies are needed, as described in the 
task profile. These competencies all need to be part of the agreed-upon 
competence card. Jobs that call upon competencies that are not part of the 
competence card will not be taken up. 

Once tasks are thus characterised in terms of competencies, they then are 
allotted to the trainees. Matching up the task’s competence profile with the 
trainee’s competence profile does this. The trainee’s competence profile, of 
course, is also a subset of the competence card. It is put together with the aid 
of teachers who play the role of competence counsellors. Together with the 
trainee, they draw up a trainee specific learning contract. Whenever all tasks 
in a job are finished (ending in the job result the external customer was so 
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much interested in), the tasks completed are placed in the trainee’s portfolio. 
During the entire process of working on different tasks within the context of 
a larger job, continuous assessments take place: self-assessments, 

assessments by peers, assessments by the competence counsellor. These 
assessments serve to update the competence scores in the individual trainee’s 
learning contract. 



5. A PILOT 

The actual functioning of VBT work and learning environments will be 
presented in the form of short case descriptions of our implementations in 
corporate education and in curricular programs at institutions of higher 
education. 

The first operational VirtualBusinessTeam was named ‘Tncompany 
Environmental Consult.” Its employees were 14 advanced students of the 
academic degree program in environmental sciences [Wes98b]. These 
students were experienced distance learners, but had only little experience 
with collaborative and computer-supported learning. A general manager, 
three competence counselors, and a helpdesk officer represented the 
educational staff. The experiment lasted about 12 weeks, with a total study 
load of about 120 hours. Students were equipped with a 300 MHz Pentium 
PC in order to access the company’s web-site, which contained all relevant 
information: the applied business model, a mission statement, a business 
philosophy, a range of products, an organizational structure (project 
organization), job descriptions, house rules, and the support structure, 
including an archive, references to relevant literature and links to available 
experts, instructional materials (fact sheets) and training facilities. 
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Figure 4 Presentation of Employees at the site of Incompany Environmental Consult 

Communication software covered both synchronous and a-synchronous 
communication between fellow-employees. It was supplemented with 
BSCW (Basic Support for Cooperative Work) group-ware facilities. 
Students were assigned to one out of four project teams to work on authentic 
orders. 

Evaluation of the pilot showed that the integration of learning and 
working in a VBT is highly motivating [Wes98b, OTEC98]. Students were 
greatly committed and appreciated the “thrill of reality.” Collaborative 
learning via the network turned out to work quite well, despite a few initial 
technical problems. Indeed, learning and working appeared to be highly 
integrated, though sometimes the students gave high priority to customer 
interests at the expense of serving their own interests. At the start of the 
pilot, students complained about the overwhelming amount of information; it 
clearly hampered their functioning. In addition, students as well as educators 
reported some confusion about the various tasks and roles. It would be 
cynical to state that this confusion was a desired artifact of introducing 
reality. A better balance between chaos and structure should therefore be 
attempted. Furthermore, the tools for performance assessment and task 
assignment did not work as smoothly as they should in an operational 
Virtual Company. One might urge in excuse that the alpha-run be started out 
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of the blue, lacking a common history, an existing culture, and common 
behavioral patterns. 

Since the beginning of 1999, we have been working on two beta-runs, 
together with two typical ICT (Information and Communications 
Technology) companies in the Netherlands, in order to further test and 
elaborate the VBT concept: 

® In one experiment we try to transform an existing, complete ICT training 
for professionals without an adequate ICT background. A VBT learning 
organization is introduced, which we try to model as closely as possible 
after the business environment of the junior professionals. This means 
that all learning materials, communication, and coordination tools are at 
the disposal of the trainees just as in their daily business life. Meanwhile, 
they are functioning in a real-life job, working in collaboration with the 
other trainees on a specific assignment that is derived from a typical 
customer's job. 

® In the second experiment, we explore the strengths of a VBT in Basic 
Design training for system developers. The training is now based on 
SDM-II to illustrate the business procedures followed in software 
design. Specifically, we introduce the tools and methods provided in 
VBTs for assessing competence growth as an alternative to the tight 
programming of the course due to the SDM-II technique. 

Our first findings in both beta-runs are quite promising. 



6. CONCLUSION 

This paper presents the concept of VirtualBusinessTeams for professional 
development and team learning. A VBT is described as both an 
organization-for-leaming and a learning organization with typical tools to 
support collaborative work in a networked environment, tools for assessment 
techniques and tools for knowledge management. Although the basic 
elements, described in a generic object model, are common to every kind of 
VBT, different principal deployment modes are distinguished. The research 
results of the first operational implementation of a VBT, named ‘Tncompany 
Environmental Consult,” were presented. Our experiences with this first 
implementation and with the present implementation projects have 
convinced us that the concept of learning and working in 
VirtualBusinessTeams is a very promising one indeed. It offers a new mode 
of learning that addresses in a unique and apparently successful way a 
number of issues present-day education has to face: it bridges the gap 
between learning and working, it can be easily adapted to changing 
demands, it is competence based, it allows for student interaction at a 
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distance, it supports meaningful forms of assessment, and, last but not least, 
students like it very much! 
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Key words: Academic Staff, Lifelong learning, Technological Skills 

Abstract: The panel started with short presentations by the panellists. The subsequent 

discussion focussed on the following issues: the need for academic staff to 
learn new technological skills to make changes possible; the need for the 
course development cycle in distance education to become faster and more 
accomrhodating to students’ needs; the need to acknowledge learning taking 
place outside of universities; the different and necessary role in lifelong 
learning played by universities as places for reflection and critical perspective; 
the role of Information and Communication Technologies (ICT) in lifelong 
learning; the appearance in different forms of virtual universities; and the 
changing role of the teacher. 



1. PRESENTATIONS 

Tom van Weert stated that lifelong learning may be seen as working and 
learning at the same time — a dual mode of operation. What do people need 
to know of informatics to effectively use “computer tools” in this learning? 
The IFIP/ UNESCO informatics curriculum assumes that learners need basic 
instrumental competencies and conceptual competencies. Getting your 
European Computer Driving License is not enough: knowledge of the 
instruments or applications is needed, but so, too, is knowledge about how to 
apply these applications. 
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Jan Wibe discussed the interest of IFIP Technical Committee 3 
(Education) in Lifelong Learning (LLL). It will be a theme in the ILIP World 
Congress 2000 in Beijing. A new Working Group on Lifelong Learning may 
be established at the ILIP World Conference Computers in Education in 
Copenhagen in 2001. This Working Group would focus particularly on the 
actors in Lifelong Learning and on the use of Information and 
Communication Technologies (ICT) in delivering Lifelong learning. 

Catherine Lulford presented a study showing that adult learners are 
happier and more satisfied when in an interactive environment. This was the 
result of research on interaction through two-way distance television. This 
research developed a taxonomy that independent observers may be able to 
use in other contexts. A unique aspect of the project is its attention to 
discourse analysis literature. 

Ursula Puller discussed a strategic institution-wide approach for informal 
lifelong learning. This was through the University of Kent’s use of 
consultation to move toward a learning organization and to involve members 
more in this kind of organization. There were two major consultations in 
electronic form: through web based documentation, and follow-up e-mail for 
consultation. This potentially enlarged the decision-making responsibility. 
Their research revealed a high level of acceptability of web-based 
consultation; however, 100% of the organization must be electronically 
connected. 

Pred de Vries pointed out that current distance education students do not 
follow a full curriculum; they are taking courses for lifelong learning 
demands, not for degrees. Lor instance, the Open University of the 
Netherlands offers a single package of 45 courses for specific students, but 
more flexible offerings will follow. Students are offered richer 
environments, with more students regularly studying from home through 
online virtual environments. The role of staff is also different because course 
development is now faster and more flexible — not the former 2-4 years. 
Their courses have to be more flexible and more personal for specific 
students. Higher education institutions will have to collaborate more because 
they have the same student market. 



2e ISSUES RAISED IN DISCUSSION 

Discussion started with a focus on the need for teachers to change from 
being simply the source of knowledge to being flexible enough to learn from 
their students and modelling lifelong learning as they, too, learn new 
technologies. Some said that this was not new, teachers have always had to 
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learn while teaching; however, now there is a greater imperative to keep up 
with technological changes. 

Whether students would want to learn independently, or in groups or 
teams as in business, was discussed, as was the role of the university in 
imparting values rather than knowledge only. Universities were seen as 
validating knowledge in their accredited courses, whereas lifelong learners 
don’t necessarily need the validation that universities provide. Recognition 
for prior learning was seen as important in lifelong learning because courses 
offered are not just imparting skills to the uneducated; learners come with 
many skills already. 

The course development cycle in distance education must change, 
becoming more accommodating to students’ needs. Institutions that are able 
to meet the needs of individual learners will survive, and commercial 
institutions will respond if universities will not. 

Learning that takes place outside of universities must also be 
acknowledged because many people learn more in their workplace when 
they have an authentic purpose and task through which to learn. Universities 
play a different and necessary role in lifelong learning as places for 
reflection and critical perspective that are different from the workplace. 

Whether or not stored profiles of each student’s learning is a good idea 
was hotly debated. Some saw it as a way of speedily providing programs 
better suited to individual needs and providing flexibility for institutional 
change without loss of knowledge about earlier study and preferred learning 
style. Others saw it as negative, classifying students for life when they 
should be able to start afresh in each new program. 

The role of ICT in lifelong learning was again raised, and the discussion 
turned to how universities as we know them will disappear and how virtual 
universities will appear in differing forms. Some universities would be 
equipped with learning labs— computer centers where students sit together 
and interact together with the computers as tools. Some students in Asian 
counties were reported to be frustrated with distance education and the 
Internet. It was thought that the traditional classroom would take a long time 
to disappear. 

Again, the changing role of the teacher in this scenario was raised. Some 
saw the role becoming more one of management — as organizing and 
structuring programs for students. Teachers tend only think only of 
individual students’ learning, when they should have a macro vision 
extended to a more global body of learners. However, educators may view 
the global picture as removing a teacher’s autonomy. Teachers’ passion and 
inspiration with groups of students they know well (whether online or face to 
face) could well be lost in this macro organization of learning. 
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3. ABSTRACTS OF PRESENTED PAPERS 



3.1 T. J. van Weert, Lifelong Learning with ICF-2000 



3.1.1 IFIP/UNESCO Informatics Curriculum Framework 2000 

Early in 1998, UNESCO requested IFIP to ‘‘Elaborate a complete 
modular framework for training in informatics, covering the undergraduate 
and postgraduate programmes and courses to be provided. ...” 

IFIP Working Group 3.2 on Higher Education has produced the 
IFIP/UNESCO Informatics Curriculum Framework 2000 (abbreviated ICF- 
2000). Its authors are F. Mulder (NL) and T. J. van Weert (NL). 

3.1.2 Categories of Professionals 

There are three main categories of professionals acting or interacting with 
informatics in a broad sense: 

- I users: non-I professionals using ready-made I technology or I 
applications in their work 

- I appliers: non-I professionals applying I knowledge and I skills in areas 
different from informatics 

- 7 workers: I professionals working in the field of informatics. 

Within these main categories sub-categories can be discerned. In the 
context of Lifelong Learning the following are relevant categories: 

- Instrumental l-users using computer technology or software packages in 
their work. Examples can be found in word processing, using databases, 
making spreadsheets, preparing presentations, graphical drawing, 
communicating by e-mail, retrieving information through the Internet, 
video-conferencing, etc. 

- Conceptual I-appliers applying specific knowledge from the informatics 
domain or typical informatics skills in their own area that is increasingly 
infused by informatics. Examples are teachers who design computer- 
supported education, chemists doing molecular modelling, computer 
artists, the media specialists applying internet technology, economists 
introducing electronic commerce, etc. 

3.1.3 Graduate Profiles 

In order to efficiently and effectively cater to the educational needs of the 
identified categories of professionals, four graduate I-profiles are described: 
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1. Basic Instrumental I Profile (A1 and all other categories); 

2. Basic Conceptual I Profile (B 1); 

3. Minor I Profile; 

4. Major I Profile. 

3.14 Themes 

Curriculum units for the various graduate profiles belong to one or more 
of the following twelve overall themes: 

1. representation of information; 

2. formalism in information processing; 

3. information modelling; 

4. algorithmics; 

5. system design; 

6. software development; 

7. potentials and limitations of computing and related technologies; 

8. computer systems and architectures; 

9. computer-based communication; 

10. social and ethical implications; 

11. personal and interpersonal skills; 

12. broader perspectives and context (including links with other disciplines). 
This framework of twelve themes is a slightly adapted and newly edited 

version of the “common core” of issues, concepts and skills described in [1]. 

3.1,5 Sources 

For each professional category, ICF-2000 contains a graduate profile 
(educational programme) containing curriculum units referring to a number 
of important and current informatics curriculum sources, such as: 

- CCS, The ACM Computing Classification System [1998 Version]; 

- CC91, Computing Curricula 1991: Report of the ACM/DEEE-CS Joint 
Curriculum Task Force; 

- /597,Model Curriculum and Guidelines for Undergraduate Degree 
Programs in Information Systems; 

- HCI92, Curricula for Human-Computer Interaction [1992] (by ACM- 
SIGCHI); 

- ECDL, The European Computer Driving Licence standard of competence 
[since 1997]. 
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30106 Lifelong Learning? Basic Instrumental Profile and Basic 
Conceptual Profile 

Lifelong learning can be described as working and learning at the same 
time, a dual mode of operation. Learners will need both the Basic 
Instrumental Profile (BIP) and the Basic Conceptual Profile (BCP. Getting 
your European Computer Driving License is not enough: knowledge of the 
instruments or applications is needed, but so, too, is knowledge about how to 
apply these applications. 

30107 References 

1. Mulder, F., van Weert, T.J. [eds.] Informatics in higher education: Views on informatics 
and noninformatics curricula. Proceedings of the IFIPAVG3.2 Working Conference on 
“Informatics (computer science) as a discipline and in other disciplines: what is in 
common?” London: Chapman & Hall, (1998) 

2. The European Computer Driving Licence ~ ECDL [since 1997], http://www.ecdl.com/ The 
ECDL is an internationally-recognized standard of competence certifying that the holder 
has the knowledge and skills needed to use the most common computer applications 
efficiently and productively. In the different countries of Europe study materials have been 
developed for ECDL in many languages. 

3o2 Je Wibe^ Lifelong Learning 

Businesses and industry in developed countries are being forced to 
become more and more laiowledge-based (their added value is in 
knowledge). To be able to work adequately way these traditional, Tayloristic 
organizations have to become learning organizations: organizations in which 
the workers are continually learning. For this learning, they do not 
necessarily take courses; they learn during their work, applying new 
knowledge to solve new problems in innovative ways. Workers form part of 
a network of experts who help them with expert advice or who point them 
toward useful information. Their work is team-based and is supported by 
ICT. They use generic work tools (such as MS Office), generic 
communication tools (such as e- mail and the World Wide Web), specialized 
work tools (such as business-related inioimation systems or CAD/CAM 
tools) and customized groupware tools. 

Concurrently, educational institutions are finding that students are not 
full-time students any more. Students have jobs and combine their study 
with these jobs. Students also want confirmation that what they are studying 
is useful. They want to apply their acquired Icnowledge now and not want to 
wait for job experience reveal how, as formerly. And their future employers 
take much the same attitude: they expect graduates to fit directly and 
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effectively into the business when they start their career. Educational 
organizations find work entering their premises: learning and working are 
growing together. 

3.2.1 The learning organization 

What we see emerging is a situation in which students/graduates take a 
lifelong part in learning, first in a learning network at school or university 
and later in a learning network at their work place. They move fluently from 
the one to the other: working and learning have grown together. There is no 
work without learning and no learning without application (work). 

Lifelong Learning therefore materializes as the new learning organization 
of the future, to be found at school and outside school. This learning 
organization is a learning network in which teachers, content experts and 
students participate on equal level. It is a flexible network supported by ICT. 
Glimpses of this learning organization of the future can be seen in the 
learning networks of innovative businesses of today. 

3.2.2 Lifelong Learning and Higher Education 

In our universities, new didactic approaches are emerging such as 
competency-based learning, team-based learning, problem-based learning, 
etc., which bring the educational and working situation closer together. We 
also see changes in the organization of education: the student, as learner, at 
the center; the teacher as coach of the student’s learning process; teachers 
working in teams, etc. There is also a demand for flexibility in content, in 
time and in place of learning. These examples give an indication of more 
profound changes to come. 

3.2.3 Informal education 

The system of elementary, secondary, vocational, and higher education, 
has a very long history. Beside this system, education via correspondence, 
now called distance education, existed during the whole of this century. 
Educational institutions have had a near monopoly on educating people. The 
first substantial break came with the Open University in the United Kingdom 
in 1968. Since then, new institutions, both private and public, have appeared 
in the distance education sector. For example, we see dual mode universities 
offering courses both on-campus in the traditional way and off-campus as 
distance education. 

This education is delivered by formal institutions. A new trend is 
informal education, which may be organized by any individual or in any 
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organization. Community learning also belongs to this informal edueation. 
Individuals may learn from each other, and they can also organize their 
learning without taking any specific courses. So-called “Virtual Teacher 
Centres,” where material is collected, may support this learning (cf., 
http://vtc.ngfl.gov.uk/). In the context of LLL, we may say that active 
citizens are learning citizens. The question is who is managing the learning? 

33 Ursula Fuller, Strategic institution-wide consultation 
using an intranet 

3.3.1 Problems in developing university policy 

Lifelong learning take place not only as part of formal educational 
programs; it is also an integral part of working in a learning organization. 
The task of developing university policy has traditionally been carried out by 
a hierarchy of formal committees in a slow and ineffective way that 
maximizes management control and minimizes staff ownership. At the same 
time, higher education institutions have traditionally sought to communicate 
with their employees by deluging them with paper memos, in the mistaken 
beliefs that more communication equals better communication and that the 
issue of a written communication fulfills the organization’s obligation to 
inform and educate its staff. 

3.3.2 Consultation via e-mail and intranets 

Experience with the use of e-mail and intranets suggests that electronic 
consultation turns a discrete process into a continuous one, and tends to 
make contributions private rather than public. This may enable people would 
not normally do so to volunteer their opinions and thus democratize the 
consultation process. The resulting decisions may have wider ownership 
than is achieved by consultation via formal committees. 

3.3.3 Consultation at the University of Kent 

The University of Kent at Canterbury, UK, carried out two institution- 
wide consultations on matters of strategic importance in the period August 
1998 - April 1999. A questionnaire to all staff, sent out in July 1998, 
revealed wide acceptance of the concept of web-based consultation and a 
belief on the part of many staff that this approach could widen participation 
in the consultation process. The 1998 update of the University’s Plan, 
required for submission to the Higher Education Funding Council for 
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England, as well as a basis for internal planning and action, was the first 
document to be subjected to this treatment. Although some members of 
high-level committees felt threatened by a mode of consultation that partially 
bypassed them, a version of the plan, one that incorporated suggestions 
received in the consultation period, was approved by the highest-level 
committees (the University’s Senate and Council) with little further 
discussion. 

303.4 Benefits 

A major benefit is that the Plan has become an active document that is 
readily available to all staff and students in a way that was impossible with 
the paper version. The online Plan now makes a significant contribution to 
staff learning about the university’s aims, objectives, and its strategy for 
achieving them. The second consultation, on a document required for 
external audit of the University’s quality assurance procedures, also went 
smoothly and produced more useful input than would have been expected 
via paper-based consultation. Because it described practice contributing to 
quality assurance across the whole university, it, too, enabled staff to learn 
about best practice in departments other than their own. 

3.3.5 Conclusion 

Our conclusion from these experiments is that institution-wide 
consultation using an intranet can widen involvement and hence contribute 
to improved staff morale. It can also generate active documents that are 
readily available to staff and students. And it challenges all staff to become 
involved in the planning process as well as in the implementation of the 
resulting plans. 



3.4 Catherine Fulford, Designing a Taxonomy of 
Interaction Strategies for Two-way Interactive 
Distance Education Television. 

3.4.1 Categorization of verbal strategies 

To a large extent, the teaching and learning process can be conceived as 
comprised of students’ interactions with the instructor, other students, and 
learning materials. This project focused on the creation of a categorization 
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schedule designed to classify teacher verbal strategies to foster interaction 
through the Hawaii Interactive Television System (HITS) operated by the 
Distance Learning and Instructional Technology Department at the 
University of Hawaii. 

3 . 4.2 Data collection 

The procedures for data collection included: 

a) the development of the taxonomy using research on discourse analysis 
and viewing videotapes from 15 two-way television courses; 

b) the review of the first draft by instructional design experts to evaluate the 
extent to which categories had been defined exclusively and clearly; 

c) assessment of the reliability of the taxonomy by three independent raters. 

3.4.3 Taxonomy 

The taxonomy is basic and simple in design. Beginning with a framework 
of learner-learner, learner-content, and learner-instructor interaction, three 
categories were added. A “Motivation” category was added for strategies 
instructors used to directly motivate students to engage in interaction. 

Second, an “Immediacy and Personalization” category was included. 
Research has found that student satisfaction levels increase when teachers 
express immediacy behaviours attempting to make students feel welcome, 
accepted, and comfortable, such as using personal examples, or inviting 
students to meet after class. 

Finally, to acknowledge the discontinuities in time present in a distance 
education environment, a “Delayed Interaction” category captured strategies 
directed specifically at fostering asynchronous communication flows, such 
as communique via electronic mail, web-based discussion groups, 
facsimiles, and electronic bulletin boards. 

3.4.4 Results 

Three independent raters used the final version to assess the 
exclusiveness of categories and ability of independent researchers to 
categorize specific utterances in similar categories. The range of Kappa 
coefficients (K) from 0.8394 to 0.9218 and the overall K of 0.8714 suggest a 
strong level of agreement among raters. The Z-scores for each individual 
segment and across the four video segments confirm inferences drawn solely 
from the Kappa coefficients. At a=0.01, the minimum Z-score necessary to 
reject the null hypothesis is 2.32. Segment and overall Z-scores suggest that 
the Kappa coefficients are significant at an a<0.001. Given these statistics, it 
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would therefore be statistically appropriate to accept this instrument as 
reliable. 
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Abstract: This working paper of the IFIP TC 3 Task Force on Lifelong Learning 

provides an overview of the scope of that group’s subject and its work. 



lo INTRODUCTION 

LLL is a relatively new concept. I don’t know when it first came into use, 
but if we go back to the sixties, education was very stable. A person 
graduated from elementary and secondary education. Then you could choose 
between vocational education and higher education, and most people were 
then educated for life. You chose a profession and in very many cases you 
stayed in this job for life. Japan is perhaps the best example of this system. 
Only very recently in the nineties have people not been employed for life. In 
this old system, you could be trained and learn new skills within the firm. 

Elementary, secondary, vocational, and higher education has a very long 
history. Beside this system, correspondence schools have also existed during 
the whole of this century. Most of them were private, and they have now 
changed their name to distance education institutions. These institutions had 
a near monopoly on educating people outside the public system. The first 
substantial break in this came with the Open University in the UK in 1968. 
Since then, new institutions have arisen in the Distance Education sector, 
both private and public. For example, we talk about dual mode universities 
offering courses both on-campus in the traditional way and off-campus as 




92 



/. Wibe 



Distance Education. The difference between a student on-campus and off- 
campus is slowly disappearing as courses are offered in both modes. 

What I have described so far is education delivered by formal 
institutions. The individual may sign up for a course. A new trend is 
informal education, which may be organised by any individual or in any 
organisation. We do also talk about community learning. Individuals may 
learn from each other, and they can also organise their learning without 
taking any specific course. An interesting example of this is the so-called 
“Virtual Teacher Centre” where material is collected to support the learning 
(http://vtc.ngfl.gov.uk/). In the context of LLL, we may say that active 
citizens are learning citizens. The question is who is managing the learning? 



2. ACTORS 

What has driven this evolution as described above? There is not one 
single factor, but many, which are mostly characterised by the emergence of 
new technologies and their impact on the society as a whole. We may 
inquire from many different perspectives, including 

2.1 the individual level 

2.2 private and public enterprises 

2.3 the national level 

2.4 the providers of education and training 

2.1 The individual level 

Individuals may want education for different reasons. It may be job- 
related or personal, outside the job. 

Job-related education is primarily to do the job better or to qualify for 
new jobs inside the institution. Education outside the job may be to qualify 
for new jobs. For example by taking university courses. Individuals also take 
education to develop as human beings, for some relatively independent of 
career plans. 

How, when and where to study is a central issue. We want to study as 
flexibly as possible with different options: 

• Learning on the job 
® Learning at home 
® Learning independent of time 
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2.2 Private and public enterprises 

These may have a different perspective from the employees’. First of all, 
they are competing in a national and global market and need a highly skilled 
workforce. They should have a policy for the use of Information and 
Communication Technologies (ICT) in the organisation and should also have 
a plan for the education necessary to implement the plan. How, when, and 
where to study is also a central issue. Many firms have bought home 
computers for their employees, which make it possible to study at home. 
Much of the learning may take place on the job with local expertise as 
teachers and tutors. But often courses given by other institutions, for 
example, by universities, are needed. In this case, the potential of online 
courses on the Internet should be explored. They are flexible and learners 
may study at home or on the job. 

2.3 The national level 

What can the country do in addition to efforts by the individuals and 
private and public enterprises? 

Many nations have plans for LLL. One good example is “UK Lifelong 
Learning” (http://www.lifelongleaming.co.uk/). This is supported by the 
Individual Learning Division and the Ufl Division of the Department for 
Education and Employment (DfEE). 

As well as single firms, the country as a whole must compete in the Global 
Market. Educating a skilled work force is a key issue. They could fund big 
projects like educating the teachers in ICT, part of the National Grid for 
Learning in UK (http://www.ngfl.gov.uk/). Another good example is 
Learning North East (http://www.leaming.org.uk/frameset.htm) which is 
heavily funded by the government. 

2.4 The providers of education and training 

The providers are competing in a global market in the area of Internet- 
based online courses. To compete, the staff must be highly qualified with 
regards both to technology and to content. The staff needs to be regularly 
updated in the use of ICT. Creating and using “Virtual Institutions” and 
“learning resources” are two key issues, discussed later in this paper. 
Marketing courses on the Internet is also a key issue. 

The following will focus on the content of education and its organisation, 
restricted to education in ICT and to Internet-based distribution of education. 
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3. CONTENT OF EDUCATION 

What should be the content of the education? What are the needs of the 
target groups? It can be categorised in three main areas: 

3.1 Basic IT competence 

3.2 Basic Internet competence 

3.3 Basic knowledge of how to use ICT on the job 

The first two points are relevant for all target groups but the content may 
differ from group to group. The third one is different from group to group. 
Workers in public administration may need competence in handling their 
daily work just as teachers do, but the content will be different. 

3.1 Basic IT competence for target group teachers 

Very often, the content will be centred upon learning how to use 
Microsoft Office packages, such as Word, Excel, and optionally PowerPoint 
and Access. Basic knowledge of using Windows is fundamental. One may 
for example test the competence by passing the European Computer Driving 
License (ECDL), http://www.bcs.org.uk/ecdl/index.html 

3.2 Basic Internet competence target group teachers 

Elements here will be World Wide Web, e-mail, discussion forums 
(news, listservs, etc.) and video-conferencing systems. Mastering the 
Internet, is perhaps the most important knowledge for teachers today. 

3.3 Basic knowledge of how to use ICT in subject 
teaching and learning. 

What competence is necessary to use ICT in teaching mathematics? In 
addition to points 3.1 and 3.2, competence is required in using software 
packages like Mathematica, Cabri, and Derive. Mastering these packages is 
necessary, but so, too, is pedagogical experience in how to integrate them 
into teaching and learning practice. This is not an easy task, and is a 
challenge for tomorrow’s education. 
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4 . ORGANISING COURSES 

Organising training courses for teachers is a key issue. In principle, three 
main models exist: 

A: Traditional courses on-campus 
B : Distance Education 

C: Combination of on-campus and Distance Education 

Consider a web-based course as an illustration. It may be used in all three 
models. Dual-mode universities are doing exactly this. The course is run 
both for students on-campus and for adults off-campus. This makes a very 
flexible system, economising staff resources. 

As another example in teacher education, if only one or very few teachers 
from each school choose a course, model A or C would be recommended. 
But, if all teachers in a school choose a certain course, then model B could 
be the best option and certainly the cheapest. 

Also to be borne in mind is the fast growing area of Community 
Learning, also known as “Learning Organisations”, which is not organised in 
the traditional formal way. 



5. VIRTUAL INSTITUTIONS 

The following discusses how to construct a web-based course using 
mathematics as an example, but it is relevant for other subjects as well. 

The web site may be designed in many different ways, but these 9 
functions to be implemented are relevant in all three models, unless 
otherwise stated: 

5.1 Administration (registration, etc.) 

5.2 Course components 

5.3 Schedule 

5.4 Course material 

5.5 Lectures 

5.6 Exercises and projects 

5.7 Tutoring - contact with teachers and tutors 

5.8 Student collaboration 

5.9 Course library 

5.1 Administration (registration, etc.) 

Courses of this kind are very often delivered by a so-called “Virtual 
University”. If so, most of the administrative details may be done on that 
level. Some administrative details may also belong to the courses. 
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5.2 Course components 

This will be a detailed list of the course content and will often be 
combined with the next points. 

5.3 Schedule 

The course schedule contains information about course activities and 
when they will be done. This point will be very different in the three models. 

5.4 Course material 

Courses are usually based upon textbooks, which will remain the main 
content curriculum. In addition, extra material will be needed if the course is 
wholely or partly based on Distance Education. This is therefore most 
relevant in Models B and C. 

5.5 Lectures 

How to organise lectures in Distance Education? This may be done by 
making videos of normal lectures and distributing these by TV or 
videocassettes. But it is also possible to distribute them by Internet, either 
synchronous or asynchronous. Video-clips can also be stored on CD-ROM 
that can then be distributed. 

5.6 Exercises and projects 

Courses of this kind must be very user-oriented enabling a fusion 
between the theory and the student’s practical experience. The student will 
study a certain topic and then practice with exercises or projects that are 
often done in collaboration with other students. This point is therefore 
closely connected to the next points. 

5.7 Tutoring - contact with teachers and tutors 

When the student is studying texts or doing exercises and projects, he or 

she very often needs to ask the teachers or tutors questions. On-campus 
courses have a long tradition for how to do this. In Distance Education, this 
is done by e-mail, and functions are set up to make it easy; for example, 
“Click HERE to contact the tutor.” Tutoring will be easier with Internet- 
based videoconferencing systems, but tutor time costs money. 
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5.8 Student collaboration 

Traditional on-campus education has a long tradition of students 
collaborating in solving exercises and doing projects. This is often done by 
letting them work together in groups. This tradition has also been followed 
in Internet-based Distance Education by setting up discussion-forums 
whereby a student can contact any other student, or a special group of 
students, if they are doing a project together. 

5.9 Course library 

In addition to the course material, the course library may contain links of 
many different kinds to learning resources on the Internet. This is discussed 
in the next section as points 6.1, Existing resources, and 6.2, How to use 
learning resources. 

The course library can be one of the most important aspects of the course 
if it is closely connected to and integrated into the course structure. It is not 
restricted to teacher training, but the idea of an online library can be used for 
any target group in LLL. 



6. DIGITAL LEARNING RESOURCES 

What do we mean by Digital Learning Resources? And for whom will 
they be useful? In this paper, it is resources for teachers, further restricted to 
be resources that are available on the Internet. 

I will discuss two aspects: 

6. 1 Existing resources 

6.2 How to use learning resources 

6.1 Existing resources 

The Internet is full of such resources for nearly every purpose. They can 
be categorised into the following main types: communication (e-mail and 
electronic conferences, online services, web-based resources of all types 
(archives, courses, dictionaries, journals, etc.), free software, etc. 

Below are some examples from mathematics: 

Ask Dr. Math: 

http.V/forum.swarthmore.edu/dr.math/ 

Public Discussions at the Math Forum 
http://forum.swarthmore.edu/discussions/ 
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The MacTutor History of Mathematics archive 
http://www-history.mcs.st-and.ac.uk/history/ 

Collaborative Projects 

http://forum.swarthmore.edu/workshops/sum96/data.collections/ 
datalibrary/lesson.ideas.html 
Entisoft Units Conversion Calculator 
http://calc.entisoft.com/scripts/UnitsCGI.Exe?From=5+kilometers 
&To=miles 
Free Software: 

h ttp .7/ w w w . 1 a wrencegoe tz . c om/progr ams/f ree . h tml 
Collections of K12 Math Problems & Puzzles 
http://forum.swarthmore.edu/'-steve/steve/mathpuzzles. select.html 
Forum Web Units and Lessons 
http://forum.swarthmore.edu/web.units.html 
A short course in trigonometry 
http://alephO.clarku.edu/~djoyce/java/trig/index.html 

6.2 How to use learning resources 

The major challenge is how to organise a pedagogical/didactic 
framework for the use of learning resources. 

One example comes from the Norwegian School Net 
http://skolenettet.nls.no/ 

The most substantial element of the School Net is perhaps the collection 
of online educational resources, the so-called didactic modules, that have 
been developed by practising teachers on the initiative of, and sponsored by, 
the Ministry of Education. The purpose of these modules is to show how 
teachers can use these resources in their daily teaching. Some examples that 
are purely didactic in nature include 
ICT and mathematics 

http.7/skolenettet.nls.no/dok/sn/fag/matm/laringsres/itogmat/ 
fag.matematikk.itogmat_l .html 
Projectwork in mathematics 

http://skolenettet.nls.no/dok/sn/fag/matm/laringsres/prosjekt/ 
fag.matematikk.prosj .html 
Simulations by spreadsheets 

http://skolenettet.nls.no/dok/sn/fag/matm/laringsres/sannsyn/ 

fag.matematikk.sannsyn01.html 

The main challenge now in 2000 and beyond is to develop pedagogical 
models for using the vast number of resources on the Internet, and in this 
paper’s framework, to educate the teachers in using and developing learning 
resources. 
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7 . TC3ANDLLL 

What should be the role of TC3 in LLL? The TC3 Task Force has 
produced a draft document that needs to be discussed in TC3 meeting and in 
working conferences. The following is part of the document: 

The end outcome of the work is a possible new working group on LLL. 
Before such a decision is made, we need to establish milestones for the 
work. For the next three years, we propose the following milestones: 

1 Comned 99 in June 1999 

2 TC3-meeting in August 1999 

3 The Irvine conference in August 1999 

4 IFIP Congress in Beijing, August 2000 

LLL is a main theme under the conference ICEUT 2000 

5 TC3-meeting in 2000 

6 TC3-meeting in Copenhagen, 2001 

8. CONCLUSIONS SO FAR 

The main part of the paper was written before the conference Comned 99 
in June 1999. The first three items in the list of milestones are finished. Let 
me briefly describe what was added to the paper after these three milestones. 

1. Comned 99 in June 1999 

The first draft was only about education delivered by formal institutions. 
After discussions during the conference, I included the last paragraph in 
point 1 about “community learning”. 

“Learning Organisations” as part of “community learning” was also 
included in last part of point 4. 

2. TC3-meeting in August 1999 

The TC3 Task Force has produced a draft document that needs to be 
discussed in TC3 meetings and in working conferences (see first paragraph 
in point 7). TC3 agreed about the milestones, and the final goal of 
establishing a new working group will be considered later. 

3 The Irvine conference in August 1999 

As part of the program, a Panel on Lifelong Learning was arranged. The 
first draft of the paper was handed out to all participants as background 
material. A Report from the panel is presented in this book. 

From the Report, I will focus upon the following points: 

- The need for academic staff to learn new technological skills to make 

changes possible. 




100 



J. Wibe 



- The change from teachers as the source of knowledge to those who are 
flexible enough to learn from their students and who model lifelong 
learning as they also learn to use new technologies. 

- Whether students would want to learn independently or in groups or 
teams as in business was discussed and then the role of the university in 
imparting values rather than knowledge only. 

- The university was seen as validating knowledge in its accredited 
courses, whereas lifelong learners don’t necessarily need the validation 
that universities provide. 

- Recognition for prior learning was seen as important in lifelong learning, 
as courses offered are not just skilling up the uneducated since learners 
come with many skills already. 

- The course development cycle in distance education is going to have to 
change and become faster and accommodate students’ needs more 
flexibly. 

- Learning that takes place outside of universities must also be 
acknowledged, as many people learn more in their workplace when they 
have an authentic purpose and task through which to learn. 

- It was also seen that universities play a different and necessary role in 
lifelong learning as a place for reflection and critical perspective which is 
different from the workplace. 

- The role of ICT in lifelong learning was again raised, and the discussion 
turned to how universities as we know them will disappear and virtual 
universities will appear in differing forms. 

- Again the changing role of the teacher in this scenario was raised. Some 
saw the role becoming more one of management — as organising and 
structuring programs for students. 
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Abstract: This paper focuses on a critical constructive use of information and 

communication technology for strengthening and transforming university 
practices in order to accommodate postmodern social and technological 
conditions. The purpose is to use IT in order to build up new practices-to 
develop new pedagogical methods and to develop new kinds of collaboration 
in order to enhance mutual knowledge building and the democratizing of 
knowledge. The paper stresses an organizational IT strategy for a specific 
university-IT-Innovation at Aalborg University in Denmark (IT-I). After 
presenting IT-I, we will examine this strategy in terms of organizational 
learning theory. 



1. INTRODUCTION 

The structural premises for university practices will change dramatically 
in the next century. The anticipated changes will occur due to the integration 
of technological and social forces, the globalization of communication and 
the transgressing of time and space barriers, the disjunction of social 
relations, and the focus on knowledge production. On the one hand, these 
changes may lead to a disjunction of education and teaching, and increasing 
competition between institutions. In the worst case scenario, education 
becomes an abstraction on the Internet or just-in-time educational packages 
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for self-instruction. Small, locally situated, physical institutions may 
disappear and be replaced by a few very big and prestigious world 
universities through online education. 

On the other hand, technological changes also present possibilities. These 
changes introduce the possibility of building really distributed collaborative 
and co-operative research and learning communities, more or less 
independent of physical conditions. Groups of students, could never had the 
possibility of participate in or influence (Western) knowledge-building are 
now within reach due to a technology that offers the possibility of 
interaction, communication, and mutual collaboration. On a global level, 
students from so-called developing countries, who had no chance of 
attending physical learning centers before, can now, in principle, participate 
in virtual learning environments through technological means. On a national 
level, students and professionals from rural or remote areas can also 
participate in virtual learning university networks. In both cases, the virtual 
learning environment may be designed to stimulate these new groups of 
students to incorporate their experiences in mutual knowledge building. 
Some tendencies in this development are moving teaching and learning 
within the educational system towards more and more abstract and disjoint 
relations. At the same time, through the linking of locally grounded 
communities to the university, technology holds out possibilities for a more 
democratic access to knowledge construction and learning. 

This paper takes a critical constructive approach to the use of information 
and communication technology in higher education. The goal of this paper is 
to discuss IT as a change agent for building up new practices within 
teaching, research, and administration in order to enhance mutual knowledge 
building and the democratizing of knowledge. The paper will focus 
specifically on an organizational IT-strategy for one specific university-IT- 
Innovation at Aalborg University in Denmark (IT-I). After presenting the 
strategy and the initiatives associated with IT-I, examine this strategy in 
terms of organizational learning theory. 



2. IT-INNO VATION AT AALBORG UNIVERSITY 

Aalborg University, founded in 1974 is a relatively young university. 
Today, it has more than 10,000 students at all academic levels from 
baccalaureate to Ph.D. Around 1987, Aalborg University began using 
computer conferencing systematically in open learning programs. At first, it 
was regarded as a peripheral activity. Today, there is an increasing 
understanding that the entire university needs to integrate information and 
communication technology systematically into all its activities. In the 
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summer of 1998, the University Board therefore designed and approved the 
IT-I (IT-Innovation) project at Aalborg University in order to stimulate and 
direct such an integration of IT. The project is to run for five years and has a 
minimum budget of two million dollars. 

2.1 About the IT-Innovation project 

The IT-Innovation project aims to integrate information and 
communication technology into the existing university culture in a broad 
sense, thereby strengthening the university’s quality. 

The overall strategic goals of IT-I are: 

- To ensure that the necessary preconditions-technical, pedagogical and 
communicative-are present for a qualitative application of information 
and communication technology to all the university’s activity. 

- To make use of information and communication technology in the overall 
activities of the university, wherever it can provide a qualitative 
improvement. 

- To encourage, disseminate, and build up-to-date information and 
communication competencies at Aalborg University. 

- To open the university, internally as well as externally, in order to 
stimulate interdisciplinary interaction and mutual collaboration. 

Reach these strategic goals depends on five work areas: 

- Basic infrastructure and qualifications 

- The physical university & IT (ordinary programs) 

- The virtual university (open learning programs) 

- Opening the university through IT 

- Research & IT. 

The project concentrates on the following activities: 

- General institutional ejforts, which primarily focus on the infrastructure 
and qualification conditions. 

- Institutional projects (themes) which focus on areas of general 
significance or strategic importance to Aalborg University. 

- Project catalogue, i.e., projects which produce knowledge about and 
experience with more limited problems. 
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2.2 The first phase of IT-1, 1998-1999 

During its first year, IT-I has focussed on the following five themes: 

- The IT-window. Opening the university to the world. 

- IT-supported co-operation and collaboration in education, research, and 
administration. 

- IT-supported distance learning. 

- The paperless semester. 

- The virtual student-net. 

The following activities are presently operating: 

- Encouraging and supporting decentralized IT projects all over the 
university. 

- Organizing seminars for the university’s staff and partners. 

- Organizing workshops in connection with the themes. 

- Establishing electronic forums for the exchange of inspiration and 
experience. 

- Establishing networks of IT-contact personnel (students and staff) in 
study committees, departments, and administrative units. 

- Entering into agreements and co-operation with innovative educational 
institutions regionally, nationally, and internationally. 

- Developing a strategic plan for competence development, and developing 
online and physical courses. 

- Conducting research on central issues concerning the adaptation of IT. 

We can illustrate the organization of IT-I by comparing it to a living tree. 
The crown of the tree consists of projects — the many, various IT initiatives 
scattered throughout the university. The branches are the experience-sharing 
groups that maintain connections between the projects and ensure that they 
operate in concert. The trunk consists of the project group-the secretariat, 
consultants, and researchers who observe and provide perspective to the 
effort of the enterprises, maintaining communication between the crown of 
the tree and its roots. The roots include the contact persons, on the staff- 
student study committees and in departments and administrative units, who 
maintain contact with the fertile soil of the university. This ecological 
metaphor is complete when we add that there is a steering committee and a 
think r<3f2/:-irreplaceable for control, inspiration, and new thinking-which 
serve to pollinate the blossoming projects so that they bear fruit. 
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Figure 1. The IT-Innovation project 

IT-Innovation is a networked organization. The role of this initiative is 
primarily to function as “a catalyst” to stimulate IT adaptation. Within 
specific areas, IT-I develops overall strategies, which are implemented in the 
university. The project aims to use or strengthen the existing organizational 
structures, sections and centers dealing with IT within the university. At 
present, approximately 60 projects are affiliated. Monthly workshops and 
seminars are arranged, and we have started activities regarding competence 
development. 



3. A MODEL FOR TECHNOLOGICAL AND 
ORGANIZATIONAL CHANGE 

In the IT-Innovation project, actors come together from different faculties 
and disciplines. Such collaboration is difficult because participants tend to 
have different worldviews and epistemological understandings, as well as 
different teaching and research cultures. The following presents a model that 
summarizes the organizational experience so far. We begin by presenting 
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some basic premises for organizational changes within the area of IT in a 
university context. 

The point of departure is the university as a loosely coupled institution 
where decisions are made on all levels in the organization (in contrast to a 
bureaucratic organization). There is no single unifying goal for the university 
and when it comes to information and communication technology, the use of 
and, especially, our knowledge about future technological applications and 
possibilities are not at all comprehensive. Our thesis is, therefore, that it is 
not possible or desirable to program organizational and technological 
change; rather, these changes must grow slowly and be an interactive 
process between initiators and users, based on experiment and dialogue. 

The problem of implementing IT in an organization is discussed more 
generally in the literature on organizational planning. In her article Coping 
with Uncertainty in Planning, Karen S. Christensen (1985) presents a very 
helpful matrix for preparing the premises for planning and organizational 
development, and for developing methods, that correspond to these 
premises. 



Known 



Technology 



Unknown 



Agreement Disagreement 



A) Programming 


B) Bargaining 


- Predictability 


- Uniting different 


- Standardization 


preferences 


C) Experimentation 


D) Chaos 


Innovation 


- Discovering and 




creating order 



Figure 2. Prototype conditions and responses to planning problems (cf. 

Christensen, 1985) 

This matrix is divided into two dimensions. The vertical dimension is 
technology and refers to know-how or means. The horizontal dimension 
refers to purpose, goal, and desired result. Each dimension is divided in 
relation to the phenomenon security/insecurity. A technology may thus be 
known or unknown', i.e., it has been tested or not, and the short-term or long- 
term effects and consequences of the technology are known or unknown. 
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With respect to the goal, again, there are two possibilities. There may be 
agreement or disagreement in terms of the goal. Is the goal decided by the 
top management, or is it to be negotiated within the organization, between 
the participants? Do the goals depend on the different worldviews in the 
professional area? Christensen makes the reservation that the real world is, 
of course, not as simplistic and dualistic as an analytic model. Often, the 
lines that separate the means from the goals are not clear and distinct. The 
goal is thus influenced by technology, just as the consequences of 
technology, similar to social systems, are rarely entirely known. Yet, despite 
these epistemological and practical preconditions, we find it useful to present 
a model that helps make conscious the planning condition with which we are 
dealing. 

On the basis of this model, the following problem fields can be detected: 

- Planning for known technology and agreement on goals, 

- Planning for unknown technology and agreement on goals, 

- Planning for known technology and disagreement on goals, 

- Planning for unknown technology and disagreement on goals. 

The next section, on the basis of figure 2, further discusses the individual 
areas according to the principles of IT-Innovation. 

3.1 The model applied to planning conditions for IT- 
Innovation 

IT-Innovation within the university is closely linked to pedagogical, 
organizational, and scholarly questions. With respect to goal, these areas are 
generally characterized by '‘disagreement that is due not only to different 
interests, but also to epistemological differences stemming from different 
disciplines and different understandings of the problem area. With respect to 
technology within different educational areas, there is a very "uncertain 
knowledge ” of information and communication technology, especially of the 
consequences and possibilities of future applications, as the technology is 
radically renewed every year. Many of the applications we are going to use 
are still merely experiments in research labs. 

On the other hand, some groups within the university, which have been 
using technology for specific purposes, e.g., the distance learning group, 
have in fact relatively certain knowledge about pedagogical use, the 
consequences for pedagogical practice, and tips on good practice. Even 
within areas with relatively certain knowledge, however, the ongoing 
transition of the technology represents new possibilities and challenges to 
practice. Following figure 2 means that we are primarily in the two fields B 
and D, and in many cases actually in the D-field {chaos). However, in 
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relation to more specific problems (e.g. distance learning), we are placed in 
fields A and B. On this basis, the general conclusion based on Christensen’s 
matrix is that we cannot program transition and development as our overall 
strategy. The overall conditions are that there is ''uncertain knowledge'' 
about the possibilities and limitations of the technology, and within certain 
areas there is "disagreement on goals" as well. As such, the overall methods 
have to take their point of departure in field B (experimentation) and D 
(chaos). However, in the case of a more specific task, there may be more 
certain knowledge and agreement about the goal. In these cases 
programming (A) may be the right tool. Finally, situations also exist where 
the technology is known but the pedagogical worldview is conflicts with it. 
Here (C) bargaining may be the right tool. 

The conclusion we draw then, on the basis of Christensen’s work is that 
the matrix can be used to clarify "where we are" and to choose the proper 
tools that correspond to this condition. As such, the model may be used as an 
organizational “tool for reflection”. Moreover, the overall lesson to be 
learned from the model is that a more fundamental development and 
adaptation of IT to the university must deal with the fact that goals as well as 
knowledge about technology are uncertain. The overall methods to use are, 
therefore, “small experiments” to get order out of chaos (B and D). 



4. ORGANIZATIONAL LEARNING AND IT- 
INNOVATION 

In order to understand the conditions for an organization to deal with 
“small experiments” and “chaos”, it may be relevant to expand Christensen’s 
matrix on planning conditions with input from theories about organizational 
learning. 

There are several theories about organizational learning. The following 
section draws on experiential learning, because this is in line with the ideas 
described in Christensen (ibid.). The experiential learning model was 
originally developed by Kolb (1985) in order to understand human learning 
on the micro-level. Nancy Dixon (1994) has later taken up this model as the 
basis for understanding organizational change”. 

The experiential learning model builds on the following four stmctural 
dimensions (Kolb, 1984): 

- concrete experiences, 

- reflective observation, 

- conceptualization and integration, 

- active experimentation. 
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This learning model is dynamic and circular: the four dimensions 
interact. The construction of meaning takes place dialectically between 
reflection and experimentation, apprehension and comprehension. It is 
important that the organization support all the dimensions in the learning 
cycle. If the organization only makes experiments but never comes to reflect 
and conceptualize knowledge, organizational development will be ad hoc 
and random. However, if development is based only on detached reflection, 
that development will not integrate the tacit experiences grounded in the 
organization. 

The process of integrating the experiences into the formal organization is 
very challenging, and has to be stressed in an organizational learning model. 
It is important that all the actors or projects in an organization be learning. 
However, for the organization to develop, the key question is: How do we 
integrate learning experiences so that the organization does not simply repeat 
the same learning experiments again and again, but rather builds upon 
previous experiences. 

4.1 The organizational learning model for IT4 



N. Learning 
Tools 


Creation and 
exchange of 
experience 


Generalization of 
experience / 
discovering and 
creating order 


Materialization 
of experience 


Consequences 

Actions 


Projects 


Experience 

creation 


Conceptual 

models 


Reports - 
newsletter - 
web-page 


Implementing in the 
formal organization 
Study board, Dept., 


Seminars 


Ad hoc/creative 
energy/exchange 


Presentations/ 

lectures 


Reports 


Service org., 
University board 


Visitation 

rounds 


Amplifying 

experiences 


Conceptual 

models 


Manuals 


• Adjustment 

• Checklist 


Prototyping 


Experience 

concretization 


Conceptual 

models 


Prototype/ 

Demonstrator 


® Development 
• Consultation 


Policy making 
Meetings 


Expression of 
interests 


Agreement 


Action plans 


• Policies 
® Courses 



Figure 3. The organizational learning model for IT-I 

The following presents the activities of the IT-Innovation project as an 
organizational model (figure 3), reflecting the experiential, organizational 
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learning circle"\ Furthermore, this model shows how we are dealing with the 
different planning conditions, namely, programming, experimentation, 
bargaining, and chaos. The model works with four parameters on the 
horizontal axis (following the experiential learning circle): Creation and 
exchange of experience, generalization of experience, materializing of 
experience, and actions to be taken in the organization. On the vertical axis, 
it deals with five parameters describing the more specific tools and methods 
to be used within each type of learning mode. The following section works 
through the different elements in the model (figure 3). 



Projects are the impetus of change 




The Project-group offers ''direction” for the changes 
Figure 4. Relations between experiments and project-group 

Figure 4 exhibits the relation between the experiments and the project 
group (steering committee/the implementation team). The figure illustrates 
the idea that the experiments develop knowledge and communicate the ideas 
and creative energies to each other and to the organization “through small 
steps”. The project group gives direction and “creates order” for the 
experiments and the goals. It also assists and interacts with the projects and 
works on the more general conceptualization, materialization, dissemination, 
and implementation of the gained knowledge into the organization. 

4.2 Organizational learning experiences so far 

The following discusses the organizational learning experiences from a 
point of departure in figures 3 and 4. Starting in the first column of figure 3 
(creation and exchange of experience), the findings so far stress that there is 
a strong interest among the participating partners at the university to 
exchange knowledge and experience. It seems that very simple tools such as 
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projects, seminars, workshops and visitation rounds produce significant 
experience, which is shared and discussed; ideas are bom, and new 
collaborations arise. From the experience gained so far, it is interesting to 
see how people from different disciplines and faculties enjoy meeting with 
and learning from each other. However, we have also found that it may be 
difficult to understand each other due to different worldviews, so in order to 
overcome this, an important tool throughout the process will be prototyping 
(or maybe, more precisely, the tailoring of modules and elements found on 
the WWW). Our experience is that prototyping gives the participating 
partners a sort of “shared language” across disciplines. Prototyping makes 
the problems to be dealt with more specific as well as it gives the 
participants a taste of what is technologically possible. 

The ideal for the IT-Innovation project, in line with the experiential 
learning circle and Christensen’s matrix on planning conditions, is to 
establish a solid interactive platform between the projects and the project 
group (figure 4). The idea is to establish an organization where the projects 
are subjects of the transition process, and the project group assists this 
process by contributing accumulated knowledge. However, because of lack 
of resources to help each project, it is difficult to establish this interaction 
among all of them. In order to compensate, we have developed some online 
fomms. However, the experience gained so far is that the activity here is 
low. So, taking Christensen’s advice on projects and experiments seriously, 
the lesson to be learned is that it takes considerable resources to assist the 
projects effectively. 

Another essential aspect of organizational change is to be able to 
accumulate experience and conceptualize this experience in order to assist 
the projects and “create order out of chaos” (column 2). In order to do so, the 
IT-Innovation project has allocated significant financial resources to 
associate senior scientists and faculty members who have experience within 
the area regarding both implementation and research. This has been very 
important because it enables IT-I to function as a forum for 
conceptualization and accumulation of experience. Furthermore, it also gives 
the project the necessary political strength to integrate the findings into the 
formal part of the organization. 

The third column concerns the materialization of experiences. There are 
several tools that enhance this process: reports, articles, notes, handbooks, 
prototypes, templates, policy papers, etc. One important tool, which we are 
currently exploring, is how to use the web as a shared organizational tool for 
materializing experience. In principle, the web can be accessed from 
everywhere in the world, just as information may be added from everywhere. 
It may indeed help a distributed organization (such as the university) to have 
easy access to the materialized experience. However, we have also realized 
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that in order for projects to learn from the experience of others, it is not 
enough to have access to shared information and prototypes. In the 
adaptation of the experience of other projects, it is very important to have 
human consultants who may help in the specific process of tailoring the 
experience. 

The last column to deal with (column 4) is that of implementing 
experience into the formal organization. The IT-Initiative gains and 
accumulates much experience and knowledge regarding IT, administration, 
learning, and research. However, if this knowledge does not become 
integrated into the formal organization, the organizational learning circle 
will not succeed and many resources are, in fact, wasted. In order to deal 
with this problem area, IT-I works with different tools on developing 
checklists, strategies for building up competencies, and IT-ambassadors in 
the study board and the research board (department committees). It also 
brings together relevant key actors and boards in the organization. 



5. SUMMING UP 

In a loosely coupled organization such as the university, we cannot force 
or program IT organizational change. Knowledge in this area is too uncertain 
and dynamically changing, and goals are too richly faceted. If we program 
the development, we risk restricting the participants’ creative energy and 
their teaching and research, and risk formulating limited short-term 
solutions. However, if IT is implemented anarchistically in the organization, 
much experience is lost and solutions are not grounded in the accumulated 
experiences of the organization. Therefore, in order for the organization to 
act effectively, we must formulate some shared policies and implementation 
strategies; however, these policies must be grounded in the experience and 
vision of all participants. In order to satisfy these contradictory demands, we 
can describe the IT organizational learning strategy as “a bottom-up model 
with top-down initiatives”*''. The model takes as its point of departure the 
experience gained at a grass root level in the organization. However, to 
create order and to accumulate knowledge in the organization so that the 
organization avoids making the same mistakes again and again, activities 
must be coordinated and given direction in an interactive process among 
projects, the formal organization (study boards, departments, service 
organizations), and the project-group. 

The IT-Innovation project has chosen a network-based organizational 
learning model. The project seeks to manage a series of paradoxes and 
contradictions: to gain a clear view and a sense of direction, but still be 
capable of opportunistic groping and experimentation; to have a core 
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ideology, but also to be open to vigorous change and movement. The IT-I 
network seeks to organize and to learn, to innovate and to develop the core 
values of the university, while still retaining efficiency and collaboration. 
The next couple of years will show whether the organizational learning 
model has been an adequate strategy. 
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learning process implies that the organization must reach a collective interpretation of the 
experiences and a reorganization of the cognitive and cultural framework of the 
organization to such an extent that common action is possible 
^ This model was originally developed within the VIRT-project (Dirckinck-Holmfeld, 1998), 
which was a cross-faculty and inter-disciplinary project based on the experiences of 11 
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virtual learning (http://virt.auc.dk). 

Ole Prehn, Dean of the Faculty of Humanities, Aalborg University introduced this label for 
IT-I in the opening ceremony of the center. 
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Abstract: Integrating ICT is a hot topic in higher education, in the Netherlands, 

especially at the University ofTwente, the only residential university in the 
Netherlands. The University ofTwente (UT) is profiling itself as a 
“Telematics University”, a university where telematics applications (or ICT) 
support, enrich, and improve current education and provide more flexibility in 
course delivery. Two examples of instructional support for instructors are 
available at the University ofTwente. The first example shows the way a 
faculty is supporting its instructors in a large-scale project, the TeLeTOP 
project of the Faculty of Educational Science and Technology, in which all 
first-year courses are re-engineered so that education becomes more efficient, 
more enriched, and more flexible via innovative and appropriate applications 
of telematics, particularly WWW-based tools and environments. The second 
example of instructional support can be found at the University’s Educational 
Centre. The Educational Centre is strongly involved in staff development and 
innovation projects at the UT, not only in the field of ICT in teaching and 
training, but also in student-centred education and curriculum development. 



1. INTRODUCTION 

The University of Twente (UT) is a mid-sized, residential, university 
with technical and social sciences. The University of Twente has an 
excellent ICT infrastructure, including low-cost dial-up facilities for both 
students and staff. 

The University ofTwente is profiling itself as a “Telematics University”, 
a university where telematics applications (or ICT support, enrich, and 
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improve current education, and provide more flexibility in course delivery. 
Profiling itself as a telematics university has several causes. Most apparent is 
the external pressure for change being exerted by government policy to 
increase the possibilities for lifelong learning, by industry’s need for 
university graduates who are skilled in using information and 
communication technology in their future profession, and by the media’s 
increasing attention to ICT. All these are contributing to a gradual change in 
thinking about education and the ways in which not only information 
technology, but also especially communication-related technology, can be 
used in educational settings. Universities are not the only educational 
providers. Private institutions and on-the-job training are competing more 
and more seriously in the education market. To survive in this market, 
universities have to provide the same (and even better) academic programs 
and courses for students to obtain the necessary competencies, including 
professional and communication- related skills. 

Many examples of educational ICT exist. Instructional use of the World 
Wide Web is the most obvious and universal. All it takes is an enthusiastic 
instructor, some knowledge of how to put text and additional images on the 
web, and a simple version of a “course on the web” is accomplished. With 
some additional knowledge, it is possible to integrate more interactivity, 
such as discussion lists, simulations, and feedback possibilities. This can 
grow to an adequately integrated course environment where students and 
instructors can communicate with each other before, during, and after 
lectures. 

Lectures? Are they still needed? The University of Twente believes so. In 
its vision of ICT use in education, the UT declares that it is not its intention 
to move towards a virtual university where students can sit at home, take 
some courses, “surf’ the electronic environment, and then collect their 
diplomas without having seen any instructors or fellow students. Contact 
between the instructor and the student, and stimulating contact among 
students, are important in the learning process. Students should not only 
have the opportunity to discuss the learning material with each other and 
with experts, but they also need to develop socially through direct face-to- 
face contact. This is of utmost importance for the student to become a 
professional. For instructors, this means a twofold change in their 
profession: their roles change from instructors to guides or coaches of the 
learning process, and they have to learn how to use ICT-applications. 
Students must also learn how to use these ICT-applications and experience a 
new way of learning. Self-regulation and self-discipline will be increasingly 
important. 

Both instructors and students will have to adapt to the change. This does 
not mean that every instructor should use ICT in all of his or her teaching. 
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For some courses, traditional teaching may be the most effective, and, for 
some instructors (and students!), traditional teaching will be the most 
convenient. This article will focus on the instructors’ side of the story and 
especially on those instructors who are willing to change their courses by 
basing them on ICT. Starting to use educational ICT means a high-impact 
change for instructors. But instructors cannot accomplish this change on 
their own. Naturally, some instructors have time (or are willing to make it) to 
learn the necessary ICT skills and have the insight to offer a new programme 
with the good didactical skills necessary for teaching various kinds of 
students; these are the pioneers. But most instructors do not have the time to 
discover this on their own. They need support. This support can be very 
basic, such as a short course on how to make a web page, or it can be more 
extensive, such as learning how to use shared workspaces or how to make 
interactive assignments. 

What follows describes two examples of support for instructors at the 
University of Twente. The first is the way a faculty is supporting its 
instructors in a large-scale project, the TeLeTOP project of the Faculty of 
Educational Science and Technology, in which all first-year courses are re- 
engineered so that education becomes more efficient, more enriched, and 
more flexible via innovative and appropriate applications of telematics, 
particularly WWW-based tools and environments. This TeLeTOP method 
will be discussed, and results provided from its evaluation. 

The second example of instructional support can be found at the 
Educational Centre of the University. The Educational Centre is strongly 
involved in staff development and innovation projects at the UT, not only in 
the field of ICT in teaching and training, but also in student centred 
education, curriculum development and other areas. Since 1996 the 
Educational Centre has been supporting both individual instructors and 
groups of departmental staff on how to use ICT as an educational aid; the 
current period will continue at least until 2001. 



2. CASE 1: TELETOP, FACULTY SUPPORT FOR 
INSTRUCTORS 

"TeLeTOP" stands for the "Tele-Learning T.O. Project", where “T.O.” is 
the Dutch abbreviation of the faculty’s name, “Educational Science and 
Technology”. This project is focused on extending the faculty’s profile 
through integrating ICT into its courses for more-flexible learning. Since the 
project’s start in the second half of 1997, TeLeTOP has identified its major 
task as preparing its faculty’s first-year courses for a dual cohort of students: 
regular and part-time. 
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To understand the ideas behind the project requires some information 
about the (ICT) history of the faculty. Up to 1997, several pioneer instructors 
had already been using ICT in their teaching for some years. Some used a 
web page and e-mail for general information about the course and for 
feedback on students’ work; others built complete web-based environments 
for overall course support. In 1997, the realization occurred that the faculty 
has pioneered enough and there had been enough pilot projects. Therefore, a 
group of instructors was asked to develop a plan to move the use of ICT to a 
higher level. In addition to the belief that there had been enough (or maybe 
too many and unstructured) pioneering activities, several other reasons 
emerged to do this. Most important was the decision to expand the faculty’s 
teaching activities. Next to the regular campus-based students (whose 
number was declining), the faculty was aiming at a new target group: part- 
time students with a job who are located throughout the country. Another 
reason was the fading technological profile of the faculty. The faculty’s 
name, “Educational Science and Technology”, implies a certain profile that 
was not being embodied in everyone. The faculty hoped that a large-scale 
project using ICT in education would resolve this (and from the indications 
of student numbers it seems that it worked). 

In 1997, the group of instructors who were asked to develop a plan to 
bring the use of ICT to a higher level proposed the TeLeTOP project, which 
was started in the same year. Its overall goal of the project was defined as: 

“To systematically support the professional development of its staff in 
terms of potential applications of telematics in their teaching, and to 
further support the re-design of all of its courses so that they become 
more efficient to experience, more enriched, and more flexible via 
innovative and appropriate applications of telematics, particularly 
WWW-based tools and environments.” 

The objectives of the TeLeTOP project in its first year (1997-1998) were: 

1. Re-design and re-vision of 21 courses, support for the instructors of these 
courses as they prepared to teach them making use of telematics 
applications, and a positive attitude from these instructors toward the 
experience; 

2. Development of an efficient working strategy for the TeLeTOP team, the 
TeLeTOP Method; 

3. Development of staff awareness of, and experiences with, telematics 
applications for different pedagogical purposes, relating to efficiency, 
enrichment, and flexibility enhancement. 

(For a more extensive overview see the TeLeTOP web site at 
http : //teletop . edte .ut wente . nl . ) 
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The overall goal, as well as the first-year objectives, quickly revealed that 
supporting the faculty’s instructors is at the heart of the project. Central in 
this approach is a Decision Support Tool (DST) that was designed especially 
for the project. The DST is described in several articles (see for instance 
Fisser & de Boer, 1998 and Collis & de Boer, 1998), so only the main ideas 
in this article are summarized here. The primary goal of the DST is to 
interact intensively with the instructor whose course is being re-designed, 
trying to identify which ideas and approaches are most likely to be 
acceptable and interesting to the instructor’s particular course, given his or 
her teaching style. 

This implies that an instructor must be aware that his or her course is 
being re-designed, that the course will be web-based, and that interaction 
with students will change. These concepts should be more or less clear 
before the instructor’s is first DST session. In order to achieve more 
awareness, the TeLeTOP team organised several information and hands-on 
sessions. The information sessions provided an overview of the project, its 
goals and procedures, with time for discussion between the TeLeTOP team 
and instructors. The hands-on sessions were more practical. Instructors 
learned, for instance about html and html editors and about how to convert 
MS Word documents and PowerPoint presentations so that they can be 
presented on the Web. Next to these sessions, workshops with specific 
themes were organised; these workshops dealt with didactic issues and tools 
like Quizmaker. 

During this process the first session of the DST began for individual 
instructors with a one-hour appointment. 

During this first session the TeLeTOP team member explains its goal, 
next introducing the DST. The DST tool is designed to support a 
structured interview, enabling both instructor and team members to made 
decisions in a structured and organised way. With the help of the 
Decision Support Tool, the current practice and strengths of different 
course aspects are examined and aspects that can be made more flexible 
and extended by telematics are identified. 

Taking a specific component of a course, “General Course Information”, 
the instructor is asked, for instance, if he or she would prefer a roster in 
his or her Web-based supporting course environment. Some instructors 
do not have a clear idea of what has been asked and they might want to 
see an example, which the DST then provides. After the example, the 
instructor understands more clearly the meaning of a roster and its 
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functionality. This enables the instractor to reply in a more considered 
way to the question. 

Similarly, all course components are discussed by the instructor and the 
team members. The questions of the DST are discussed and examples are 
used to clarify what is meant by the questions. Within a few days after 
the DST session, the TeLeTOP team makes a first prototype of the 
course, based on joint decisions. After the development of this prototype, 
two members of the TeLeTOP team visit the instructor in his or her 
office, and conduct a walk-through of the first prototype of the course 
WWW site, further discussing the ideas and reactions of the instructor. 

(Adapted from Fisser & de Boer, 1998) 

From the above description, it can be seen that the whole process of re- 
designing courses demands much time and effort from the TeLeTOP team 
and the instructors. To facilitate this, the TeLeTOP team consists of a chair, 
the Director of the faculty’s computer laboratory, and five full-time 
educational technologists. In addition, there are three persons employed in 
TeLeTOP with technical responsibility; a full-time Webmaster, a part-time 
Webmaster, and a full-time database specialist. Graphic design specialists 
and multimedia specialists from the computer laboratory are available to the 
project, as are members of the faculty’s technical help desk. A secretary 
supports the team. In addition to human resources, technical facilities are 
available (well-equipped working area, a portable projection device, 
multimedia computers equipped for desktop videoconferencing a Silicon 
Graphics WWW and video server, an Oracle database environment, etc.). 

In practice the five educational technologists are available full-time for 
instructional support. From extensive evaluation of the project’s first year, it 
appears that instructors know how to find them and appreciate this kind of 
support. Even though the DST is regarded as a useful too, direct contact with 
the team members is regarded as necessary for this ongoing process. 

In conclusion, support for instructors is needed. The TeLeTOP team 
managed to support instructors in re-designing all first-year courses. Much 
effort has been put into technical and personal support. Re-designing a 
course is not only “putting a syllabus on the web”; it means a different 
approach to teaching and learning. Instructors have to change their role from 
instructor to guide or coach of the learning process, and they have to learn 
how to use ICT applications. The first evaluation results of the project 
indicate that both the faculty and the TeLeTOP team are fairly positive about 
the ongoing process. Problems and obstacles mentioned by the instructors 
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are not disregarded, but used in the second year of the project to improve 
support for instructors. 



3. CASE 2: THE EDUCATIONAL CENTRE, 

CENTRAL SUPPORT FOR INSTRUCTORS 

Since 1996, the University of Twente has established a central support 
point (the ICT Support Point - ISP) to stimulate the use of ICT in learning 
and teaching. Traditionally, this kind of central support is positioned in the 
Educational Centre. The Educational Centre of the University of Twente 
usually plays an important role in major changes in the university’s 
education. The Centre is strongly involved in staff development and 
innovation projects at the UT, not only in the field of ICT in teaching and 
training, but also in student-centred education and curriculum development. 

The ISP has developed several strategies to stimulate faculties, schools, 
departments and individual instructors to start using ICT in learning and 
teaching. 

1 . An inventory was made of all faculty activities and policy-making 
concerning the use of ICT in learning and teaching (Van Geloven, 1998). 

2. Every year, a “show and tell” conference is organised, where instructors 
demonstrate good practice of ICT to other instructors (Van de Kamp & 
Pouw, 1997; Van de Kamp et al, 1998). 

3. A web site has been developed, not only showing examples of the use of 
ICT in learning and teaching, but also pointing towards links to similar 
web sites at other universities. 

4. Every instructor initiating ideas or questions about the use of ICT in his 
or her teaching at the ISP gets all the help and information he or she 
needs. 

5. A network of faculty people working on ICT in teaching and learning 
(about 15 persons) has been established; the network now meets regularly 
every six weeks, discussing new developments, good practice, 
governmental and university policy on ICT in learning and teaching, etc. 

6. Workshops and training sessions are being organised for instructors, for 
instance on videoconferencing and on computer- supported collaborative 
work. 

7. The ISP is actively involved in countrywide networks in order to keep in 
touch with parallel developments in other Dutch universities. The ISP is 
also actively involved in a few international networks. 

8. The ISP has an advisory role in university policy (concerning ICT in 
learning and teaching) development. 
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Compared to the situation in the beginning of the ISP in 1996, we may 
conclude, that 

- ICT in teaching and learning is now a policy issue in most of the 
faculties; 

- all faculties have developed projects concerning teaching and learning; 

- support enquiries at the ISP are growing rapidly since summer 1998; 

- we expect that within a few years most of the faculties will have a strong 
policy on ICT in teaching and learning and that nearly all instructors will 
be using it in some way. 

The high cost of ICT is one major concern that might influence future 
success. Another issue is the very limited time available for developing 
teaching and training in general. We do not expect that technology problems 
will limit the development of ICT in teaching and learning. 

Up to now, in most of the faculties, we have seen many fairly small 
projects, usually concerning only one or two instructors. However, though 
we have learned much from all these projects, we now need to investigate 
more substantial projects. The TeLeTOP project (case 1 in this paper) is 
perhaps beyond the scope of most of the other faculties now, but some more 
coherence between individual instructors’ projects should be established. 
This is the only way to deal with growing ICT costs where education 
budgets are decreasing rapidly. The university is now planning a few bigger 
projects to cope with these issues. We not only create larger projects, but we 
also link ICT projects with other educational developments; the major 
change is the development of a Major-minor curriculum within the next few 
years. 

4. CONCLUSION 

Both examples show that it is necessary to support instructors in various 
ways. Not only is guidance at the individual or departmental level needed; 
sometimes it will also become necessary to offer assistance at the project 
management level. Without the necessary support, education will probably 
not be improved or enriched. Therefore, services offered at university or 
faculty level should be re-engineered and optimised to offer the best support 
for instructors. The question remains whether this support of instructors 
should be located centrally or within an individual faculty. 

As demonstrated by case 1 (the TeLeTOP project), support located 
within the faculty itself has great advantages, especially related to 
availability and direct contact between instructors and the team. In this 
particular faculty, this top-down approach has proven successful. 
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On the other hand, central support has advantages too. With a central 
overview of what is happening in all faculties of the university, “re-inventing 
the wheel” can be prevented and experiences can be mutual exchanged. We 
advocate the idea of having a central support office like the ISP, combined 
with local ICT-specialists within the faculties. Discussions, meetings, and 
exchanging experience will be important in the ongoing process. But 
discussions and meetings are not enough. 

If the university wants to profile itself as a “Telematics University”, more 
effort is needed. Synergy between existing projects should be realised, 
central support of instructors should remain available, communication 
between all levels at the university will be needed, the development of a 
common electronic environment may be proven necessary, public relations 
within the university and with the rest of the world is crucial. But most 
important is that we keep on doing what we are doing best: practice what we 
preach, using ICT in teaching and learning in such a way that both 
instructors and students will benefit, enriching our instruction and making it 
more flexible. 
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Abstract: Any higher education department must provide a variety of information to 

several disparate audiences, recognising their diverse needs. Managing these 
challenges and changes demands flexibility and auditability. Technology can 
provide the mechanism to meet these information needs and educational 
challenges, and to manage changing social and political demands. In this paper 
we offer pointers abstracted and generalised from our experience for 
organizational change in similar environments. We explain the development of 
a large web-based information system designed to meet these challenges. Our 
goal has been not only to improve our site but also to embed it at the heart of 
the department’s culture. We describe the technical innovations that are 
required to manage this large-scale site and that permit the flexibility needed 
to respond to change. Finally, we suggest measures by which the success of 
enterprises of this kind may be measured. Evidence of changes in student and 
staff* expectations, behaviour, and study patterns is presented. 



1. INTRODUCTION 

Any higher education department must provide a variety of information 
to several disparate audiences, recognising their diverse needs. Student 
expectations of learning support structures, institutional needs for quality 
assurance and enhancement, and the demands of accountability from funding 
agencies continue to grow. The widespread use of IT, both at home and in 
schools, has led students to expect a rich networked computing environment; 
the widened pattern of access to higher education has simultaneously 
increased the level of support needed and limited access to the campus for 
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many of them. Managing these challenges and changes demands flexibility 
and auditability: we must be able both to respond to new demands and 
opportunities and also to account for our actions. At the same time, 
government-imposed efficiency gains [sic] reduce the resources available to 
implement change. Technology can provide the mechanism to meet these 
information needs and educational challenges, and to manage changing 
social and political demands. 

In this paper, we offer pointers abstracted and generalised from our 
experience for organisational change in similar environments. We explain 
the development of a large web-based information system (CSWeb) at the 
Department of Computer Science at the University of Kent at Canterbury 
designed to meet these challenges. Our goal has been not only to improve 
our site but also to embed it at the heart of the department’s culture. We 
describe the technical innovations that are required to manage this large- 
scale site and that permit the flexibility needed to respond to change. Finally, 
we suggest measures by which the success of enterprises of this kind may be 
measured. We analyse quantitative data that not only includes page hit 
counts but also reports users’ patterns of activity through the site. Staff 
acceptance of the system is also measured by the degree to which they have 
provided further content to the site. Evidence of changes in student and staff 
expectations, behaviour, and study patterns is presented. 



2. MOTIVATION 

In 1996, the Department’s web presence had no coherent structure or 
content. In common with many other academic sites at that time, the 
majority of the content consisted of crudely converted paper documents. The 
site was sparse, inconsistent, and dull: in particular, it projected a poor image 
both externally to prospective students and to our peers in other universities 
and internally to our own students and to other departments. There was 
neither encouragement for improvement, nor mechanisms to do so. The 
Department had no guidance to authors, no tools, and no policy in this area. 
As a consequence very few staff had provided any content, although many 
more used the Internet as a resource. 

We believed that a high quality web site would be a crucial component of 
the Department’s future. University departments with a strong research focus 
depend on attracting well-qualified postgraduate students; there was 
evidence that the web was becoming a conduit for applications, and we were 
convinced that this would increase in the future. Furthermore, as the Internet 
penetrated both schools and homes, we believed that undergraduate 
recruitment, too, would depend heavily on our web presence. 
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We also believed that the web could be used to enhance the department’s 
esteem amongst its peers. Universities in Britain are subject to increased 
scrutiny of both their teaching and their research. Although statistical data 
such as publication counts and research income inform judgements of 
research, we believed that our reputation would also be enhanced if our web 
site were to be perceived as a useful resource to the community. 



3. STRATEGY 

A departmental web site requires widespread support within the 
department if it is to continue to be vibrant and attractive; its content must be 
relevant to authors and users and kept up-to-date. Cultural change is only 
adopted if it is perceived to offer substantial benefits over previous practice, 
to meet real need, and to be easy to adopt; additionally, technological 
solutions must look and feel good if they are to be accepted. 

Thus at an early stage we concluded that such an enterprise would only 
be successful if it were embedded at the heart of the organisation’s culture. It 
is necessary to win the support not only of “early adopters” but also of the 
majority of the department; enthusiasts should be regarded as a valuable 
resource in gaining the attention of the many [1,9]. The immediate goals 
should be to attract the initial interest of staff and to maintain it. To cater 
adequately to all users (staff, current and prospective students, and our 
peers), an information system solution should be based on separate and 
distinct units of real need. 

Projects of this scale do not succeed unless stakeholders feel some 
ownership; in particular, maintenance should not be seen as yet another 
chore imposed from above or outside. A site should be packaged as 
something that belongs in part to each academic and that delivers something 
of value to each personally. It is important that there is some component that 
is identifiably “theirs” (for example, their home page, the pages belonging to 
the courses that they teach, their research group’s pages). Such pages should 
both offer real benefit (for example, to showcase their research, or to provide 
a convenient way of enhancing their teaching with additional support 
material) and be sufficiently attractive that staff would be pleased to be 
associated with them. 

Academics face increasing pressures on their time from all directions. If 
staff are to adopt a new site, then it must to be simple to create new content. 
Ease of navigation and presentation of a competent image require that pages 
look good and exhibit some coherency and consistency; a house style should 
be maintained throughout the site. But pages should also meet authors’ needs 
as they perceive them. These requirements may conflict. A solution should 
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provide a simple-to-use mechanism that does not require authors explicitly 
to read and observe complicated guidelines (our solution does not even 
demand any knowledge of HTML), and should provide sufficient flexibility 
for authors to be able to customise their pages within the framework of a 
house style. 

Take-up is better promoted by encouragement (implicit pressure) than by 
diktat. A sound guiding principle is that it should be easier to conform to a 
house style than to diverge from it. However, any successful system should 
be sufficiently flexible to allow customisation within the style, so that 
innovators are not stifled. Exemplars can be provided to stimulate the desire 
in individuals to improve their provision. The currency of information 
should be maintained with minimal human intervention. On the other hand 
use of the site can be promoted by making it the sole source of key 
information. Pressure from peers and students is a further effective 
motivator. The easiest way to share information is often to place it on the 
web in an accessible form and we find that staff are commonly asked by 
colleagues, research collaborators, and students to provide information in 
this way. 

Explicit pressure may be applied effectively in appropriate 
circumstances. This may be in the form of specific requirements to act (for 
example, to maintain core pages such as course descriptions) or as 
inducements with a reward. For example, one metric for research activity of 
our staff is derived solely from bibliographic data held in a publications 
database and presented on the web; only publication entries on the web are 
counted towards an academic’s research activity. 

As well as attracting and keeping the support of authors, a site should be 
relevant to users. Indeed, it should to come to be regarded as a core resource 
by all stakeholders. As well as being the sole source of key information, the 
site should be easy to use and reliable. 

Consistent format and structure eases navigation. The system should save 
users’ time in discovering and retrieving information (for example, reading, 
printing, copying to their computer). To prevent users drowning in a sea of 
information, not all of which is relevant to them, different views of a 
document (or a cluster of documents) should be provided for different 
categories of user. For us, the important distinction is between internal and 
external users a more sophisticated model was beyond the technology of 
the time. These views should be based on the principle that only the content 
relevant to, and the links available to, a particular class of user are offered, 
thereby allowing pages to be focused on the needs of those users, and 
removing any need for those all-too-common ‘‘access denied” messages that 
both waste users’ time and frustrate. 
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Accuracy and reliability are paramount if the site is to become embedded 
in the department’s culture. Sites that are perceived to contain largely 
inaccurate and out-of-date information are soon abandoned. Not only should 
information be accurate, up-to-date, and complete but, given our multiple 
views model, different views of a set of pages must be consistent. 
Information is most efficiently and most accurately checked by stakeholders 
themselves (for example, authors and students) rather than by those whose 
responsibility is limited to the maintenance of the site. Completeness of 
information is also improved by replacing clumsy and bulky paper 
documents by the web, thereby allowing easier distribution and updating of 
documents. Moreover these electronic documents should be tailored to 
individual need as far as possible, thus improving the chance that they might 
be read rather than abandoned to the filing cabinet or the waste bin. 

A further advantage of a web site is that it need not be restricted to static 
text. Other value-added services include improved communication such as 
automatic building of mailing lists for course groups, and interfaces to other 
services. One such service was an interface to a system of active badges 
worn by staff, allowing such questions to be asked as “Is Dr X in their room? 
Are they alone or in a meeting?”). 



4. SPECIFIC PROVISION 

This section describes how we have incorporated our strategic aims into 
the development of our web-fronted information system. CSWeb is 
structured to support the core activities of the department: teaching, learning 
and research, and to reflect the life cycles of different classes of document. 
Although it was clear that the site would play an important role in our 
quality assurance mechanisms and would improve the efficiency of our 
enterprise, the principle that administration should support rather than drive 
our activities was important. 

Web business cards are provided for all stakeholders — academic and 
support staff, postgraduate and undergraduate students. A business card is a 
personalised page containing uniform key information for that individual; 
the aim is to provide a single point of access to the site (“one stop 
shopping”). In the case of an academic or a research postgraduate it includes 
office and phone numbers, links to their publications, and lists of the courses 
they teach and their tutees, all taken from departmental databases. 
Undergraduate business cards similarly contain lists of registered courses 
and class timetables. Staff and research postgraduates can further customise 
their cards to describe their research interests, to highlight particular 
publications, or to include other information. 
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Tools simplify the customisation of pages within the department’s house 
style and allow the easy maintenance of clusters of pages for our research 
groups (description, current projects, staff and postgraduates, events) and for 
the modules we teach (descriptions, classes, assessments). Tool support is 
described below. 

Two views of the CSWeb site are provided and maintained in lockstep 
automatically: one for internal and one for external users. External browsers 
are directed by our server onto the external document graph; there are no 
links from this graph to the internal one, so no time is wasted attempting to 
follow links to inaccessible pages. Key data is culled from departmental and 
university databases and used to update CSWeb pages automatically 
(typically either nightly or weekly depending on the page). 

We aim to move more and more material onto CSWeb. As well as 
publications, research group and course pages, we have placed student 
handbooks, past examination papers, FAQs, an anonymous question-asking 
facility [4], minutes of Boards of Studies and Staff-Student Liaison 
Committee meetings, teaching allocations and administrative 
responsibilities, job descriptions, and departmental internal administrative 
notes (financial procedures, health and safety, and so on). Some of these may 
need further access control. 



5o ENGINEERING DESIGN 

These requirements imposed substantial technical demands upon our 
information system. It was clear that no authoring or site maintenance tools 
available at that time met our needs. Indeed, we are unaware of any current 
tools that would suffice. Any support system had to be flexible. Data held in 
the system would be put to multiple uses, and it would be both expensive 
and unreliable to re-key it. Furthermore, although we could identify our 
current requirements and even a number of ways in which these might 
develop in the future, we were well aware that we would require further use 
of that data in ways that we could not foresee, whether due to changes in our 
modus operandi or to external reporting requirements. 

We also required the customisation of personal and other pages within 
the common format of a house style that would guarantee the consistency of 
the content and the quality of its representation. It was important to be able 
to change the format of all the pages on the site with ease. Furthermore, it 
must be possible to render this data in different reporting formats for 
different purposes and offer different views to different audiences. The 
formats required might be HTML, simple ASCII, or be designed as input for 
other tools such as spreadsheets or word processors. Again, it was important 
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to be able to construct new formats to meet new requirements reasonably 
easily. 

The data had to be timely; it would not be accurate if it were out of date. 
Our system had to ensure the rapid revision of pages. Furthermore, it had to 
incorporate different clients’ definitions of “timely”: some pages may be a 
day, or even a week, out of date (for example lists of research publications); 
other groups of pages must be updated immediately. 

We required a degree of “device independence”. We ourselves operated 
in a heterogeneous environment of different operating systems and different 
browsers. We had no control over the browsers that might be used by 
visitors to the site, but we were aware that at least one target audience — 
potential undergraduates — might visit the site with comparatively old 
versions of browsers. Neither did we wish to restrict the reporting 
mechanisms to any particular format. 

Finally, the site would be very large — it currently comprises 13,000 
pages, including 3,700 that are publicly accessible, using Igigabyte of file 
store. Manual techniques, with or without the aid of available template-based 
authoring tools, would not scale to meet this challenge. In summary (as 
software engineers understand), we had to design for change. It is not 
surprising that no existing tools or systems met these requirements. Our 
solution included several innovations. 

There were several reasons for making the site database-driven. A large 
amount of data pertaining to staff and student details, and quantitative course 
data (what, when, registrations, assessment deadlines, etc.) was already held 
in our departmental database [7]. Although much of this data is shared 
between different web pages, it has a single source — the database, and thus 
re-keying with its consequent expense and risk of errors is avoided. In 
addition, we can leverage existing mechanisms of access control and security 
of the data. To this database we added further tables holding information 
such as membership of research groups and publications data. As far as 
possible, we avoid direct entry of data in favour of collecting that data from 
existing systems. Unfortunately, it is not always possible to construct 
interfaces to the University administration’s central databases (such as 
lecture timetabling). 

Not all data is held in the database. The house style (template pages, 
images, and buttons) and other bulk text items are held in the standard file 
store. Author-generated customising text is also held in their file store along 
with any pages that do not make use of data held in the database. 

The scale and complexity of the system demanded that it be tool-driven. 
Our database engine does not have the processing power to serve pages on- 
the-fly. Core pages are regularly and automatically updated using standard 
Unix utilities such as make and scheduling tools. This mechanism allows us 
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to update different pages at appropriate frequencies, including where 
necessary on demand. 




Figure 1. Building pages with active templates 

Pages are generated using a set of tools and libraries written in perl [5]. 
Customisation of pages is achieved by processing template pages written in 
standard HTML in which a macro language [2] is embedded (see figure 1). 
These active templates offer a number of advantages. 

Each class of pages is generated from a single template. The template 
provides a consistent framework (enforcing the house style, easing 
navigation) and simplifies the construction of otherwise complex html (we 
make heavy use of tables to format pages). Furthermore, every page in this 
class can be restructured by changing just the template and then re-building 
that part of the site (with a single command, e.g., make staff pages). 

Construction of pages is aided by use of include files. As a tool processes 
the template, it replaces any include directive with the contents of that file in 
its output. This approach has two benefits. First, and most importantly, it 
provides simple customisation of pages without the need to make any change 
to a complicated template file (or indeed without any knowledge of HTML). 
Each author can customise his or her page by giving the relative pathname of 
a file that contains some content, HTML or plain text that he or she wants to 
include. Suppose the template for staff home pages contains this line: 
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#include ' interests ' 

The tool will build an HTML page from the template, replacing this line 
by the contents of a file called interests in the current directory, 
wherever this file exists. The author simply needs to know the file names 
expected by the template and where in the output each include file will be 
inserted. On the other hand, this mechanism also simplifies the construction 
and maintenance of templates: common features can be included by an 
absolute pathname. 

Template files also provide an interface to the database. We provide 
different tools for building staff and student business cards, module pages, 
and research group pages. Each tool interrogates the database and makes an 
environment of (name, value) pairs available for use by the template (for 
example, $ login might hold the login name of a lecture or student). A 
value may also be a composite data structure, such as a list of tuples, and an 
tforeachrow construct is provided to iterate over the list. A typical 
example is to provide details of a list of courses taught by a member of staff. 
For example. 



<H2>Courses I lecture on</H2> 

<TABLE> 

#foreachrow (ilecturecourses 

<TR><TDxA HREF= " $module_url " >$course_code</Ax/TD> 
<TD>$course_title</TD> 

</TR> 

#endforeachrow 

</TABLE> 



might produce 



Courses I lecture on 

C0311 Functional Programming and Logic 

CO500 Machine Languages and Compiling Techniques 



A simple conditional clause is provided to test whether variables are set. 
In the example above, it would be sensible to test whether 
lecturecourses was empty before generating the “Courses I lecture on” 
section of the page. 

The macro language also provides an interface to the tool’s context either 
through predefined variables (such as the URL of the page being created), 
command-line arguments given to a tool, or by allowing arbitrary programs 
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to be executed and their output captured. The most common use of the latter 
facility is to date stamp pages with their modification date. 

Templates allow us to provide different views for different audiences: 
currently we instantiate two: local and external. Sections of the template may 
be marked as for intemal/extemal sight only. From a single template file and 
its associated include files, we generate separate local and external pages. No 
content from an internal section will appear in the external page, nor will 
content marked external appear in a local page. The tools support the shadow 
tree structure by generating links to either .local or .html versions of 
pages. This is achieved by using the local_path variable as the extension 
in a URL: thus a hyperlink in a template to index. ©local_path would 
generate links to index, local and index.html respectively in the 
internal and external versions of the page. 

We believe that this mechanism — generating consistent pages — is a 
sounder solution than attempting to “fix” errors later [3]. Our solution places 
responsibility on the author rather than the web master; it is more flexible as 
it does not require graphs of pages to be isomorphic; and at the page level, it 
supports consistency of content rather than simply checking for identical 
sequences of tags. 

Buttons and banners are time consuming to create but useful to provide. 
Our house style defines the format to be used for buttons and side-bar 
banners but does not resolve the problem of how authors can create new 
ones. We provide meehanisms to solve both these problems. Images for use 
as side banners can be created with a gimp script [8]; authors have only to 
provide the text that the banner is to contain. Buttons are created with a 
similar tool; again, the author need only provide the text to label the 
button — in general mkbutton can render this label in any format on a 
button of any shape and we currently provide two co-ordinated shapes. To 
further assist authors, the template language’s #button command places a 
row of buttons on a page including the URL, image, and alternate text of each 
button. 

One of the earliest goals of this project was to place bibliographic records 
and, wherever copyright permitted, the full text of staff publications on the 
web. However we recognised that this data was required for multiple 
purposes: for the web, for the University’s annual Research Report, and for 
our return to the funding council’s 4-5 yearly Research Assessment Exercise. 
Each of these needs demanded a different reporting format. Our solution was 
to offer a web form for staff to submit details of their publications to our 
publications database. These forms and the database tables were modelled on 
bibtex [6], a widely used bibliography format. One strength of bibtex is 
its flexibility. It is possible to define new document types in addition to the 
standard article, book, etc. types; within each document type, new attribute 
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fields can be created, in addition to the standard author, title, year, ... fields; 
and, finally, the choice of these document types and fields to be extracted 
and the design of their format can be very largely controlled^ through the use 
of style files. By defining new attributes, we can link publications to relevant 
staff, postgraduate, and research group pages. By providing different style 
files, we can extract bibliographic reports from the database in almost any 
format required”. 

A motivation for this project was to support our recruitment strategy. As 
well as allowing unguided access to our site, we also wished to provide a 
more structured tour of web pages relevant to particular target audiences 
(such as potential undergraduates, potential postgraduates, etc.). A tool for 
the simple creation of tours has been provided. A tour is a visit to a pre-set 
collection of pages within the site. At each stop, users are presented with the 
page, a commentary on that page, and a navigation bar not only allowing 
movement to future or previous stops within the tour but also indicating their 
progress. One use of tours might be to provide a “virtual Open Day” for 
prospective students. The tours, and hence the commentaries, are 
independent of the pages visited thereby allowing different tours to share the 
same pages but to provide different commentaries. 



6. EVALUATION 

This section suggests measures by which the success of enterprises of 
this kind may be measured. Our goals were to provide a flexible, easily 
maintained, information system that enhanced the department’s research 
profile, supported teaching and learning, and facilitated administration. Our 
strategy dictated that CSWeb be embedded at the heart of the department’s 
culture. In this section we explain how we analysed the success of the 
project and measured its take-up, and we summarise our findings. 

We distinguish the provision of content of the site from its use. Staff 
acceptance of the system is measured in part through the degree to which 
they have added material or customised their parts of the site rather than 
relying solely on automatic provision of pages. Conversely, the degree to 
which support material is not provided in other forms (notes, other file store) 
also provides a measure of the dominance of CSWeb. Staff, as well as 
students and external visitors, are also users of the site. We wished to 
measure how different categories of user interacted with the site. Such an 
evaluation cannot be done properly by a simplistic analysis of page “hits” 
that does not track the users’ activity through the site. One activity that we 
wished to measure was the route individuals took through the site. 
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Pages provided automatically or by secretarial staff (for example, 
programme handbooks and module descriptions) provide adequate, if 
minimal, content. To discover the extent to which CSWeb had been adopted 
by staff, we measured the degree to which staff had customised these pages 
and how much additional content had been supplied. 

- Of 61 modules offered, 46 added further material other than the course 
description (which is mandatory and, in any case, done by departmental 
support staff). The most popular use of CSWeb was for support materials 
(e.g., lecture notes, other resources) and assessment descriptions. Of the 
remaining modules, 7 were modules offered to non-specialists; we 
conjecture that these students had lesser expectations of finding material 
on CSWeb. 

- More than half the research-active academic staff had customised their 
business cards. As expected, innovation follows well-known paths [9]; 
there is a correlation between customisation of an academic’s business 
cards and of his or her course pages. 

- All research groups have used of the web to present their work, although 
some customisation hooks have never been used. 

User activity was tracked by enhancing the standard web logging through 
cookies and recording the reference information given by the browser, 
allowing us to save the location whence the user had come to a particular 
page. The enhanced logging data was collected for a term (October to 
December 1998). It was filtered off-line to ensure that it consisted solely of 
access to web pages (no image files, style sheets, nor Java classes). Requests 
caused by local robots gathering pages for our search engine were also 
removed. 

Each log entry was then considered as a source and destination URL pair, 
and the use of each pair was integrated over the recording period to discover 
the most popular “clicks” between pages. These arcs were then used to 
construct graphs of the popular routes around the site and to evaluate the 
most popular source and destination URLs. Figure 2 shows the use of the site; 
some of the more interesting URLs have been picked out, and the volume of 
traffic on the routes between them is indicated by the thickness of the arcs. 
For convenience, similar URLs have been drawn clustered together. The 
most popular source URLs indicate those that are most likely to be 
bookmarked. 
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Figure 2. Hyperlinks by traffic volume 

From a detailed analysis of the user activity we concluded: 

- Staff and students use CSWeb extensively. The logs recorded 1.2M 
accesses (120K accesses per week). We split the requests into user 
categories by using host names and by knowing which hosts were used 
by staff and students. This gave us 490K external accesses, 60K by staff 
and 675K by students; average academic and student accesses per week 
were 160 and 140 respectively. 

- Students bookmark their course programme, modules and their business 
cards. 

- Students use module home pages extensively, browse to find staff, search 
and use the anonymous feedback forms. 

- The more popular modules tend to be core first-year teaching modules. 
We conjecture that there are two reasons for this. First, newer students 
are more web-savvy. Second, as CSWeb has matured, it has become the 
prime source of information, so first-year students are less used to other 
resources, whereas second and third years have developed other 
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mechanisms for acquiring information. Third, the pattern of first-year 
teaching — with many small assignments — encourages greater use of 
the web, whereas later courses do not require provision of such a quantity 
of material. 

- Certain groups of students (for example conversion MSc computer 
scientists) use the site particularly extensively, judging by the heavy 
traffic from their course programme page. 

- The most popular route through the site for students is from the home 
page to the general teaching page, to the Computer Science programme 
and then to an anonymous questionnaire page [4] of a first-year module. 

- For general external users, graphs of the site centred on various research 
activities were popular, especially when they were support pages for 
books published by our staff. However, most users started from the home 
page and then took one of three different routes — looking for people, our 
research, or our teaching (including prospectuses for undergraduate and 
taught postgraduate programmes). 



7. CONCLUSION 

In conclusion, we have built a large web site that is relatively easy to 
maintain. The site is supported by a number of technical innovations. It is 
largely database-driven (which was unusual at the time it was developed); a 
context-aware template language provides consistency, easy customisation, 
and separate views of the site for different categories of user; and flexible 
reporting formats allow comparatively easy response to new challenges. 

Our approach of encouragement through ownership, ease of maintenance, 
and peer pressure, rather than command from on high has proved successful. 
There has been widespread take-up by both staff and students, and 
innovative use of tools to track user activity has revealed interesting results. 
Planned developments include further automation, dynamic generation of 
pages, interfaces to other university databases (such as timetabling), better 
tool support to give users greater ownership of their own data, and simple 
data mining tools. 
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Abstract: This paper describes an approach to gradually injecting networked 

technologies into the practice of distance education on a large scale. A 
framework for building learning scenarios is proposed, and an authoring tool is 
presented. A web-based environment is generated from documents described 
at a high level and a domain model. These documents explicitly describe 
learning trajectories and embed references to domain objects, thereby 
separating content from structure. This enables different learning strategies to 
be carried out over the same domain content. A case study for a Computer 
Science course illustrates the use of the system. 



1. INTRODUCTION 

In a short time, educational technologies for higher education and 
training at a distance have evolved from the production of multimedia and 
hypertext-based courseware in CD-ROM to networked scenarios facilitating 
interaction, joint activities, and sharing of resources. Emerging metaphors, 
such as the Virtual Campus, have been proposed to conceptualize this new 
framework. 

This situation is sometimes presented as a shift from a self-training 
model to truly interactive distance courses in an extended classroom scenario 
by means of a set of tools providing synchronous communication. The 
technology offers considerable potential, but how to fit the technology into 
current institutional practice is a controversial question embracing didactic. 
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organizational, social, and economic issues. The situation is harder when 
large-scale, robust solutions are needed to handle courses dealing with a 
large number of registered students. This is the case in open universities 
currently operating under an industrial model, characterized by a dominant 
usage of one-way media. Under this assumption, the cost of education is not 
heavily dependent on the number of students. In fact, the rate of academic 
staff per student is usually low, in the order of 1 / 500 for undergraduate 
courses. Virtual Classrooms, usually replicating a delivery teaching 
approach are not, as such, an alternative solution for mass distance 
education. First of all, it is still expensive and not realistic to expect each 
student to have an ISDN connection and a web camera at home. 
Furthermore, distance learners have scheduling restrictions. It is usually 
difficult for them to be available at a required time for a synchronous event, 
and, finally, offering a “one to a few” service is out of the question when the 
ratio in the host institution is one teacher for more than one hundred 
students. 

Computer-supported educational systems cannot be implemented 
successfully if their design and planning does not take careful account of the 
special constraints, demands, and choices of the environment. Paraphrasing 
[Paulsen, 1994], the selection of resources, pedagogical techniques, and 
styles to facilitate learning derives in fact from the actual environment. 

Leading-edge telecommunications technology could be used for pilot 
studies and speculative innovation, but approaching a large-scale 
implementation requires facing practical issues from the very beginning. At 
this point, it would be important to consider whether new technologies 
would actually help to improve or create new learning situations for 
students, or if we are just moving or replicating the same problems and 
difficulties found in traditional teaching. An example of this mismatch 
would be, for instance, offering students personal communication means if 
teachers cannot dedicate enough time to their students. Technical 
possibilities raise expectations that cannot be fulfilled. Another pitfall is to 
believe that students are able to keep up with fast technological upgrades. 
This leads to situations where students who do not have the last Pentium 
processor or high-speed modem are barred from certain educational 
experiences. Well-known examples of this situation are video conferencing 
facilities, where a minimum quality for virtual presence requires at least an 
ISDN connection and a web camera. These requirements, at the moment, are 
far beyond the average budget of most students. 

One strategy for guiding the development of networked technology is to 
ignore current use and, instead, to design from scratch a new didactic 
scenario. One example of this approach is the redesign of the Programming 
Course [Site M206] in the British Open University, occasioned by a shift of 
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focus (from procedural to an object-oriented paradigm) on the contents and 
objectives of the course. For such a choice, special resources and 
institutional support should be available. A pragmatic strategy is to find 
opportunities to explore new learning scenarios, developing small, controlled 
experiments, and, in parallel, try a gradual injection of networked 
technologies into the practice of mass distance education. This is the 
approach we are currently taking. 

In this paper we present a framework for building learning scenarios 
based on different learning strategies (drill and practice, case study, self- 
evaluation, content delivery, or project development among others) but 
sharing the same domain contents. The work described is an approach to 
WWW educational authoring separating content from structure and using 
mainly a “one to many” scenario to accommodate a large number of 
students. 

We have developed a set of authoring tools to exploit a domain 
knowledge base. This knowledge base contains learning material, and a 
semantic network models its conceptual description. A high level language is 
used by authors to describe how to select contents from this knowledge base, 
depending on the purpose and structure of the intended final product. The 
idea is to provide the teacher with a set of tools to develop several WWW 
applications in order to carry out different learning activities. New 
interactive documents are built by retrieving from the domain those 
components with features best fitting a particular learning goal. In this way, 
knowledge reusability is guaranteed, as is a high degree of flexibility for 
creating different kinds of learning scenarios. 

Next section describes in more detail our objectives. 

1.1 Objectives 

Our goal is to offer web-based support to distance learners, taking into 
account two requirements: minimizing the cost to students on one hand, and 
facilitating the production of web-based environments for teachers on the 
other. This approach can be implemented smoothly, as an improvement of 
our current instructional framework where students are currently supplied 
with a number of paper handouts especially designed for independent study, 
such as a learning guide, self-evaluation tests, assignments, guidelines for 
solving problems, and annotated solutions to exercises. 

At the same time as we adapt learning environments to support students 
better, it is necessary to provide teachers with facilities for preparing 
learning materials at a level that is at least comparable to the one they are 
used to when working with traditional media. 
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Not so long ago, building educational web-based scenarios was a hard 
and tedious job involving complex programming and HTML authoring 
skills, using CGIs, ToolBook primitives or different multimedia formats. 
Even now, most of the time, developing Web-CBT environments requires a 
lot of work because they are mostly built from scratch [Mizoguchi et ah, 
1997], handling building blocks at the level of the media: buttons, clicks, or 
MPEG files. 

Re-authoring paper-based material for the web or creating new material, 
the author’s task should not consist of building HTML documents from 
scratch. In this case, tools like web editors do not solve the problem of 
creating learning scenarios. Setting up such environments should be 
understood as a knowledge engineering process in which the representation 
of the domain is one of the components. Trying to build self-training, web- 
based material without an appropriate design to separate content from 
structure and purpose is not a scalable approach. 

A variety of proposals for characterizing the levels of knowledge 
involved in a teaching process have been elaborated by instructional 
technology research [Merril, 1987], [Mispelkamp and Sard, 1994], 
[Mayorga and Verdejo, 1997], and ITS research [Wenger, 1987]. Generally, 
at least two models are used: the first one to characterize the content domain, 
including a didactic view of the subject matter, and the second one to 
indicate learning routes to teach the former. 

Our tool provides authors with means to design learning material and 
paths at an instructional level using pedagogical building blocks such as 
“introduce an activity,” “give a definition,” “give an example,” “offer a 
hint,” or “look for prerequisites.” 

The system supplies a framework: 

- To define generic models in order to build domain descriptions for 
learning purposes 

- To build models of particular contents as instances of a generic model 

- To define structured forms embedding learning trajectories 

- To create structured collections of forms in order to provide teachers with 
a library of predefined strategies. 

- To create a document (an instantiated form) combining a form and a 
content model. 

- To generate automatically a web-based environment from an instantiated 
form. 

The domain model offers explicit characterization and flexible access to 
the material (i.e., content elements are reusable objects). A structured form 
allows for creating learning material by including references (identified 
either directly or in terms of the model features) to a content. The structure 
of a form expresses a strategy for a pedagogical purpose. All these structured 
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documents provide a way to learn by means of a set of proposed activities. 
Examples of these are a study guide (guided learning) or a programming 
project (learning by doing). 

This procedure presents similarities to the way in which we are currently 
building learning material at UNED University. Our intention is to supply 
the teacher with a set of tools to create and describe learning scenarios by 
means of a familiar metaphor: structured documents for specific purposes. 

The following sections elaborate on both the domain and the instructional 
level descriptions. 



2. DOMAIN MODEL 

The domain level includes a description of a subject matter in terms of 
elementary units and their relationships. Elements have their own meaning 
and purpose as units in the context of a specific domain. On one hand, 
elements can have a type and a set of attributes. On the other, they can be 
related to other elements through different taxonomies. 

This description can be done using a variety of notations [Murray, 1998], 
(for instance a conceptual map). In the approach presented here, we have 
used an entity-relationship model because it offers an adequate balance 
between the expressiveness required for a conceptual model and the 
effectiveness of a direct implementation of this model into a relational 
database. To fix the type and granularity of the elements, the attributes and 
relationships in terms of which a domain will be described is the starting 
point of the modeling process. Some types and relations will be applicable 
for different subject matters, for instance, those relations producing 
taxonomies such as part-of or class/subclass, while others would be domain- 
specific. In order to provide flexibility to cope with different domains, our 
approach is to allow the definition of the type of entities and relations in a 
meta-level, using the same formalism: entities and relationships. From a 
meta description, each specific domain model is generated as an instance of 
a generic model. A library of generic models provides a variety of 
ontologies, from simpler to richer ones, where a model can be selected 
whenever a new description for a particular domain is to be made. In this 
way, the type of objects, properties, and relationships to describe a domain 
can be changed and modified at the meta-level, facilitating not only the 
building process but also its maintenance. Whenever a model refinement is 
needed, it is possible to perform an automatic checking to upgrade all the 
tables and dependencies in the database. A set of web-based tools have been 
developed to manage both the meta-level and the domain-level model 
instances. [Calero, 1998] 
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3. THE DESCRIPTION LANGUAGE 

Learning environments, including structure and contents can be specified 
in the form of documents using a formal language. To this respect, it is well 
known that mark-up languages like SGML provide powerful mechanisms to 
embed descriptions as well as heterogeneous objects. Furthermore, this 
approach provides a very rich set of tools to parse and process these 
documents. 

SGML stands for Standard Generalized Mark-up Language. It uses a 
descriptive mark-up to create types of documents with a predefined structure. 
The expressive power of SGML is based on the capability to create a variety 
of Document Type Definitions (DTDs), each one generating a different type 
of document with its own structure and set of elements. If a document 
belongs to one of the defined types, a special purpose program (a parser) can 
process the document according to a particular type and check whether all 
the elements required for that document type are indeed present and 
correctly ordered. 

We have analyzed a wide set of interaction structures as well as a variety 
of ways for expressing references to objects in terms of queries to the 
domain model. After this study, we have defined a set of tags, and extended 
the SGML parser to include the semantic interpretation associated with these 
tags. The whole collection has been grouped in a description language called 
PALO. Documents written in PALO, called structured documents, describe 
specific approaches to produce a learning material or activity. In this way, an 
author can generate different views of the same contents according to his or 
her instructional objectives. 

Documents are described using a DTD and, as a mark-up language, the 
DTD contains tag elements to specify the structure of each document. There 
are two main kinds of tags: 

- Structure Definition tags related to the document structure. This structure 
reflects an instructional purpose. Different structures generate different 
web scenarios. 

- Domain Knowledge tags containing a reference to a domain object. 
Objects can be referred directly (by name) or implicitly (using one or 
more of their attributes). For example, an exercise can be selected by 
either giving its identifier or asking for exercises related to a concept. 

Once a document is created, it can be compiled (Figure 1) using the 
PALO compiler that turns structured documents into a web based 
environment. 
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Learning Scenarios 



Figure 1: Compilation Process 

PALO supplies a set of tag attributes specifically related to web-based 
features. Thus, PALO documents can generate different web-based scenarios 
by providing values for some attributes. For example, a PALO document can 
be compiled to generate a downloadable web scenario or to create a 
traceable tele-learning scenario. If the teacher selects the later, students will 
have to log-in before using the system, and the system will track student 
actions within the learning environment. 



4. THE STEED PROJECT 

The approach described above is being developed in the framework of a 
project called STEED\ STEED stands for Sistema Telemdtico para el 
Estudio en Ensehanza a Distancia. 

The project includes system development as well as the deployment of 
some pilot experiments for a set of courses in the undergraduate Computer 
Science curriculum, at the CS Technical School of LINED” University, 
Spain. We will focus here on one of the courses combining theory and 
practice: i.e., students must acquire theoretical concepts and methods, and 
make this knowledge operational through solving problems and exercises. 

4,1 Domain Knowledge 

The subject matter is Algorithm Design and Verification, and it includes 
concepts about first order logic, algorithm specification, recursive and 
iterative derivation, and invariants for loops. Definitions and methods are 
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associated with these concepts and, usually, examples and exercises are 
proposed to illustrate or facilitate their acquisition. Other CS courses have a 
similar shape. 

The generic model for the domain in this case comprises: 

- A Conceptual Model that holds two types of entities: concepts and 
activities. For example, we have described precondition, postcondition, 
and invariant as concepts, and verify, satisfy precondition or derive as 
activities. 

- An Instructional Model that holds instructional elements like example, 
error, hint, etc. 

- A Didactic Model that describes relations between elements of the 
conceptual and instructional domains. For instance, an example can be 
used to illustrate a concept. It also introduces new attributes for some of 
the elements, for instance, prerequisite links between concepts. 

All the models are defined as indicated in section 2 using an Entity- 
Relationship model. Figure 2 shows the three models for the domain. 

4.2 Structured Documents 

In a distance learning framework, it is usual to elaborate specific material 
to support different types of learning approaches and practical activities. 
This material can be self-contained or a complement to facilitate and to 
organize the study of a textbook. The purpose is to guide the student through 
the study material, pointing out the main concepts, motivating their 
introduction, making explicit learning goals, suggesting practical activities, 
giving advice for further study, and proposing assignments and tests for self- 
evaluation. In our department, so far, these materials have been shaped as 
hard copy documents and delivered to the students on paper (via surface 
mail) or electronically (via a PostScript version in our Web server). 
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Figure 2: Generic Domain Models for Computer Science material 

As a first evaluation of the authoring system we have re-engineered the 
documents for a set of Computer Science courses and produced the 
following PALO documents: 

- A Study Guide, containing thematically a description of the contents with 
keywords and related lectures, the main concepts involved, exercises, the 
most frequent misconceptions, questions for reflection, and some 
directions for organizing study time. 

- A Programming Project, structured as a questionnaire that students have 
to work out and submit. 
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- A Self-Evaluation Test, to help students to manage their own learning 

process. 

The compilation of these PALO documents generates a web environment 
as shown in Figure 3. The main page shows the available options for each 
course. From the authoring point of view, the most complex process was 
building the domain knowledge of the content matter. The creation of the 
domain models totalled 77 % of the authoring work. This process was 
distributed approximately as follows: 18% for the conceptualisation phase to 
design the generic component, 4% to build the model with the tool; finally, 
filling the model with the instances of the domain knowledge took 55% of 
the time. The remaining 23% of the total work was dedicated to describing 
the learning scenarios using PALO language. 

Authoring was time consuming, especially the modelling task, but we 
noticed that once the first environment (Study Guide) was created, building 
the rest of the learning scenarios was relatively easy, reusing the previously 
categorised knowledge components. 
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Figure 3: Available options for each course 



Figure 4 illustrates the study guide. On the left side of the main screen, 
the outline appears; under each theme, the choices are displayed: contents. 
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purpose, concepts, exercises, errors, questions, and schedule. When concepts 
under verification for recursive functions are selected, the right part shows a 
definition where commonalities and differences between a set of recursive 
functions are explained; further selection of simple recursive function opens 
a new window showing an extended definition. For the same theme, the 
result of selecting exercises is shown in figure 5; the small window depicts 
the selected link, an easy exercise. 
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Figure 4; Using the Study Guide 

During June 1999, a first evaluation with students was carried out. We 
offered a group of 120 students the possibility of performing their work with 
the system over the net using their own resources (PC and modem access). 
Students were provided with a learning scenario to develop a small 
programming project. 

Results of this first trial were acceptable given that it was a new way and 
conducted on a volunteer basis. Of the initial population, approximately 50% 
were interested and applied for a login account. Of these 65 students, 35 
actually logged in from time to time, and 25 of them answered at least once. 
Finally, 20% of the initially registered students finished their task using the 
system. 
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Figure 5: An exercise illustrating concepts 

When asked about reasons for dropping, some students reported finding 
traditional written media more comfortable to use than the Web 
environment. However, most students answered that the cost of Internet 
access was the main reason for dropping. 

To tackle the cost issue, we are working on a new version of the 
environment to provide full interactivity without requiring server side 
processing. This feature is being implemented using digitally signed Java 
applets. 



5. FUTURE DEVELOPMENTS 

From the authoring perspective we will continue to extend PALO in 
order to deal with dynamic feedback and adaptability. Also we will define 
new DTDs in order to develop a library of predefined learning scenarios to 
guide the authoring process. 
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Meanwhile we will carry out trials and evaluations with students. Our 
interest is in creating useful and affordable tools to support their daily 
learning effort. 
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Abstract: CATWEB is a Course Authoring Tool for web-based educational 

environments. It provides a “one-piece” system to create and follow courses 
on the WWW. Its intended audience is teachers and instructors who are 
unfamiliar with computers and internet technologies. The many existing 
HTML editors and converters do not provide a suitable methodology for 
giving a pedagogical structure to developed documents. CATWEB provides 
this methodology by automatically structuring the pedagogical contents into 
learning blocks. 

CATWEB instructors need only to know how to use a WWW browser; 
administrative and maintenance tasks are done by the system itself. 
Furthermore, because CATWEB is based on standard internet services like 
FTP and HTTP, there is no need to set up additional software at the server or 
client side. 



1. INTRODUCTION 

During this decade we have witnessed the success of the World Wide 
Web as a medium to deliver educational material. Because it combines the 
advantages of distance education and computer based training capabilities 
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(simulation, hypermedia material, etc.) the Web is a suitable platform where 
the learning process can be carried out successfully. 

Unfortunately, most web-based teleteaching systems are related to 
scientific or technological subjects. The reason for this is the relationship 
between their authors and the world of new information technologies. Most 
of them are familiar with computers, the Internet and the Web. Therefore, it 
is very easy for them to develop new educational contents on the Web. 
However, this is not the case in most other subjects whose instructors are 
usually unfamiliar with these technologies. They could be given fantastic 
HTML editors and converters but these do not provide a suitable 
pedagogical relation between the materials and the documents developed. 

Obviously, as teachers have changed their blackboards for overhead and 
slide projectors, changes in their teaching habits have been unavoidable; for 
example, the introduction of CBTs and WWW-based educational systems in 
their academic institutions. 

As technically adept lecturers, we believe that we are responsible for 
providing a suitable set of tools to build educational environments for the 
Web. In this paper, we present a tool for developing such environments 
using the Web as a framework. Those who use our tool only need to connect 
their browser to a CATWEB server in order to build their courses from the 
WWW. 

The next section reviews some currently available authoring tools on the 
Web. Then, section 3 outlines the main features of CATWEB, our approach 
to course authoring tools. Finally, some conclusions are presented. 



2. SOME AVAILABLE AUTHORING TOOLS 

Courseware is much more than several hypermedia documents linked to 
each other. Educational systems on the web need to provide a pedagogical 
environment where students feel as if they were in a virtual classroom, 
following the teaching methodology and assistance of their instructors. 
HTML editors and converters do not provide such an educational 
framework, and, therefore, several course-authoring tools have appeared in 
recent years. What follows is a summary of some of them. 

2.1 WebCT 

WebCT [1,2] was developed at the University of British Columbia. It is 
targeted to create web-based courses through the Internet without any 
knowledge about the underlying technology. 
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The WebCT server is based on a standard WWW server with some added 
functionalism to develop learning content. Designers of WebCT courses are 
allowed to use any of the following features: 

- WebCT provides designers with the possibility of setting up the structure 
for a particular course as a linear or a tree structure. The students’ traces 
are stored and the learning session can be resumed at any time. 

- Glossary. Any word or concept can be included in the WebCT glossary 
with additional comments from instructors. 

- External references in any page related to the actual learning content. 

- Index Generation. Those words selected by the course designer will appear 
in the course index automatically. 

- Questionnaires. Instructors are allowed to include multiple choice tests in 
the course. They are responsible for providing the correct answer as well 
as the amount of time the student will be given to complete the test. 

The course designer is also responsible for including different 
communication tools in the course. Some tools available are e-mail, chat, 
and forums. Students may also be allowed to include private notes in the 
course pages. 

Developers need only to know how to use a WWW browser. WebCT 
automatically creates every needed feature in a web-based course. Its value 
is accepted among the international scientific community. 

22 Learning Space 

Learning Space[3] was developed by Lotus. It is targeted for both 
academic institutions and industry. Apart from assisting instructors in the 
creation of educational content, it allows real-time lectures to be stored for 
subsequent use. The system is divided into different modules: 

- The Media Center allows instructors to develop the course contents. 

- The Assessment Manager allows instructors to monitor students’ progress. 
It also allows editing of tests, questionnaires, and exams, which are 
delivered to the Scheduler to be included in the students’ agendas. 

- The Scheduler provides every needed facility to furnish students with a 
schedule so that they can know the objectives of every module, when they 
must be finished, and which questionnaires, tests, and exams must be 
completed. 

- The Course Room permits the creation and management of different 
working groups. 

- The Learning Space Central supports the general administrations of the 
course. 

- The Data Bean Learning Service provides virtual lectures by 
teleconference, including real-time graphics, audio and video according to 
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the ITU standard H.323; in this way it provides compatibility with tools 
like NetMeeting by Microsoft. 

2.3 Top Class 

Top Class [4] was created by WBT Systems. Its functionality can be 
easily classified according to the different Top Class modules: 

- Top Class Creator simplifies course creation, editing of course content, 
and the, creation of questions of more than 20 different types. 

Furthermore, this module permits presentation of different points of view 
about the same topic and different ways to explain the same concept. 

Thus, if the system detects that a student does not understand a given 
concept, it uses a different way to explain it instead of repeating the 
previous explanation. 

- Top Class Converter converts Microsoft Office [5] documents, HTML[6] 
and RTF to Top Class format. Thus, external documents can be easily 
included in Top Class courses. 

- Top Class Assistant allows Top Class documents to be edited with 
commercial tools by Microsoft like PowerPoint or Word. In this way, 
apart from using tools familiar for most instructors, TopClass makes it 
easy to integrate multimedia like video and animations using these 
commercial tools. 

- Top Class Analyser is responsible for monitoring system use. From data 
generated by students’ traces, it reports on the most used features and the 
efficiency of the learning process. 

In addition, WBT provides a three-day course on how to use this system. 
The first day is intended to introduce the user to Top Class basic 
functionality and course structure. How to develop learning contents using 
available commercial tools, like those by Microsoft, is taught in the second 
day. Finally, on the last day, users learn concepts related to security and 
administrative tasks. 

These systems are only a few examples of available web-based education 
authoring tools. From this brief survey, we want to emphasize the 
importance of importing external documents to new courses, as well as the 
creation of electronic quizzes and monitoring facilities. These features have 
been borne in mind and are included in our own authoring tool. 




CATWEB: A Tool for Developing Courses for and from the Web 



159 



3. CATWEB: COURSE AUTHORING TOOL FOR 

THE WEB 

CATWEB is an integrated tool for developing and following courses on 
the web. It can be used by instructors and the system manager to develop 
their own courses, and by students to follow them. In this section, we first 
describe CATWEB as a tool for learning on the web and then we explain 
how to use CATWEB as a course-authoring tool. The section concludes with 
some technical remarks. 

3.1 Learning using CATWEB 

Using a Java-enabled browser, CATWEB students are allowed access to 
free-access courses and to those courses for which they are specifically 
authorised\ Once a particular course is selected, its main page is displayed. 
This page provides links to other information pages about this particular 
course and the system, to the instructor’s e-mail, and to every learning block 
in this course; see figure 1. Learning contents are organised into blocks to 
provide a suitable pedagogical structure for the course; related contents are 
always in the same learning block. Instructors are allowed to impose a 
particular sequence on this learning block structure; e.g., the first learning 
block must be completed before accessing the second one, etc. 

Different navigational structures can be set up and the course designer 
can thus adjust the current performance of the CATWEB tool to different 
pedagogical methodologies. CATWEB simply tries to reflect the way 
teachers are used to teaching and the way students are used to learning. 
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Figure 1. Learning blocks in a course about electronic commerce 

Every learning block includes the following parts: 

- Preferences to be set by the student. Page formats, foreground and 
background colours, etc., for this particular learning block. 

- Short notes about the learning block. Their aim is to clarify aspects of its 
contents, which learning blocks should be accessed before and after this 
particular one, and so on. 

- Links to other related sites in the WWW. CATWEB allows students to 
come back to the previous point in the learning block after “surfing” the 
web. 

- Private notes. Such notes, posted by a student, are accessible only by the 
poster. 

- News. This tool allows students and teachers to share information, 
comments, notes, etc., about the learning contents of the block. 

- Chat. Several people (students and teachers) can be involved in real-time 
communication. Every chat room is identified by the particular subject of 
the conversation. Thus, any learner or instructor can choose the room most 
appropriate to her or his interests at a given time. 

- Lessons. These include whatever multimedia materials have been provided 
by their developers; see figure 2. Of course, they are the core of every 
learning block. 

- Quizzes. These allow students to check their progress in the learning 
process. Every quiz is shown to students as the instructor who developed 
the course defined it. 
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Figure 2. Learning using CATWEB 



Figure 2 shows the CATWEB course viewer. The left frame provides any 
feature necessary to navigate across the course; course index; learning block 
index for this particular course; links to the first, previous, next, and last 
learning block in this course. In addition, there is context sensitive help that 
can be accessed at any time and that explains what the student is allowed to 
do according what has been done before. The right frame shows any 
multimedia material included in the course lessons. 

3.2 Developing learning contents using CATWEB 

The system manager and those instructors defined by the system manager 
are allowed to develop their own CATWEB courses. They need only to 
know how to use a WWW browser because CATWEB allows teachers to 
develop their web-based courses from the WWW. There is no need for 
CATWEB developers to set up additional software on their computers. 
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thereby avoiding what can be a daunting task for those unfamiliar with such 
things. 

First of all, CATWEB provides an easy to use management application to 
add new students to a particular course and maintain up-to-date information 
about them. Teachers can add new students one by one, see figure 3, or they 
can upload a file stored in their computers containing the new students’ data. 
Of course, instructors are allowed to delete, update, or check information 
about any student of any course for which they are responsible. 
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Figure 3. Administrative tasks in CATWEB 



As CATWEB learning contents are organised in blocks, instructors are 
allowed to add, modify, and delete new learning blocks in their courses. 
There is no need to use or install other applications. CATWEB course 
designers need only to connect to the system, which makes the rest of the 
structure for them. 

Whenever CATWEB course developers create or modify a particular 
learning block they can set up the following features: 

- Learning block name and some default format parameters: page format, 
foreground and background colours, etc. Every student features to suit 
personal preferences can change these. 
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- Instructors may decide that this particular block can only be accessed by 
those students who complete other learning blocks successfully”. 

CATWEB permits assisted or free navigation according to the particular 
learning content of every course and the instructor’s discretion. 

- Short notes and related links to be included in this learning block. 

- The instructor’ s private notes for this particular learning block. 

- Topics that should be discussed at the news forum by students. These pre- 
defined topics should be those which usually would be discussed by 
trainees learning this particular subject. 

- The subject of the different virtual communication rooms. Thus, 
instructors can set up default topics to be discussed by learners. 

- The learning contents itself: the lessons. For every new page in the lesson, 
they can set up their format and contents and can upload any new 
multimedia material they want from their own computers or any other host 
at the Internet. They are also allowed to import data in Microsoft Office 
format, HTML, and RTF for their courses. Figure 4 shows how instructors 
are allowed to edit the pages of any lesson. Editing, as well as the other 
CATWEB features, is done as shown in figure 4, using a standard web 
browser, thereby avoiding the need for additional software. 

- Quizzes. A broad range of options is available for every quiz included in 
the learning block: number and titles of questions, type (short answer, 
multiple choice, checkbox, etc.), how many times students can access the 
same question, whether or not to show correct answers to students, time to 
complete the question, whether or not to send students’ answers to their 
instructors by e-mail, generation of statistical data, and so on. 

The instructor responsible for a particular course can follow students’ 
progress in the course. Students’ traces are stored on the server and are 
accessible to instructors. 

In addition, CATWEB provides a useful feature to transform the web- 
based course into a stand-alone CD-ROM format. Thus, students can follow 
the same courses with the same structure but in a stand-alone way without 
any Internet connection. 

The CD-ROM version avoids the network overhead that may interfere 
with the students’ focus on course content. On the other hand, the Internet 
version always provides the most recent version both of course content and 
of the CATWEB tool itself. This trade-off must be borne in mind in making 
the proper choice to meet particular needs. 
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Figure 4. Creating learning contents using CATWEB 



3.3 Brief Technical Remarks about CATWEB: A 
Server-less Architecture 

Because we wanted CATWEB to be as easy to use as possible, we have 
aimed at an easily to set up and an easily maintained architecture. The 
CATWEB course viewer and authoring tool need only some standard 
internet services. There is no need for additional software at the client side or 
additional server applications at the server side. 

As shown in figure 5, our system is based in two standard internet 
protocols: HTTP protocol [7] and the ETP protocol [8]. A standard web 
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server sends any multimedia material to the client’s side. These contents are 
managed by Java applets at the clients’ computers, which need only a Java- 
enabled browser. Additional files to provide any CATWEB functionality are 
upload and download using the File Transfer Protocol. 

The main Java applet at the client’s side connects to the FTP port at the 
server computer and, following the standards of the FTP protocol, manages 
any needed data at the server side. 




ftp dal 
comses 



couisss kt 
admmkt 



Figure 5. CATWEB Architecture 



We found that the Java applets raised a security exception when the FTP 
server tried to connect to the client side. Java applets do not allow external 
connections to the machine on which the browser is running. To solve this 
problem and to avoid external connections to the client computer, we 
decided to use the ftp standard service to exchange data between two ftp 
servers, one active server and one passive server. Since every connection is 
established from the active side to the passive side and the data exchange can 
be controlled by a ftp client, we found this solution suitable for our system. 
Here, the CATWEB applet is both the ftp client and the ftp active server. 
Therefore, every TCP/IP connection comes from the client side to the server 
side, and all necessary data can be stored there without any particular 
CATWEB server. 

We need only standard HTTP and FTP services at the server side. The 
main functionality has been taken to the client side following the real 
distributed architecture paradigm. In fact, the HTTP server sends only course 
pages (HTML documents). The FTP server’s main job is to store students’ 
current state information and instructors’ newly developed courses.. 
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Thus, CATWEB has taken full advantage of existing internet services to 
provide every CATWEB feature. Because there is no need for a particular 
CATWEB server, there is no special server maintenance. At this point, we 
should remember the main philosophy of CATWEB: to allow teachers 
unfamiliar with the Internet to provide their own web-based courses. 



4. CONCLUSION 

Our tool’s aim is to ease the task of those developers of web-based 
courses who are not familiar with internet-related technologies. As far as we 
know, there are many HTML editors and converters, but very few of them 
provide a pedagogically suitable way to relate new contents. 

CATWEB is able to provide an environment where the creation of new 
educational material for the Web is easy enough for those who are 
unfamiliar with the Internet and computers. The corresponding educational 
framework is automatically provided by our system. Instructors need only 
concern themselves with what they want to teach to their students. 

In addition, CATWEB provides a course viewer to follow these courses 
using any conventional internet browser. Thus, the CATWEB tool allows 
teachers to develop courses and students to follow these courses using a “one 
piece” environment. Furthermore, because CATWEB needs no additional 
software at the server side, no specific CATWEB server is needed, thereby 
eliminating special set up and maintenance tasks. 

The CATWEB authoring tool is now being used to develop and follow 
several courses at our university. We are concerned about the importance of 
course authoring tools for those who are unfamiliar with computers and the 
Internet. We are constantly collecting requirements from our “non-technical” 
colleagues in order to improve our tool. Instractors need to concentrate on 
educational content, not on how to implement them technically; that is the 
final aim of CATWEB. 
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' Developers of new CATWEB courses are allowed to mark them as free-access (everyone 
can use them) or restricted-access (students must be included in those courses to gain 
access to them). A course may require completion of other courses for access. Thus, 
instructors can decide that their students have to complete one/several course/s before 
accessing another one. 

“ “Successfully” here means to access every lesson and to get some predefined marks on the 
quizzes. 
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Abstract: A Java framework is described for creating an interface with legacy code on a 

Web browser. This interface was created in the development of modules for 
teaching a senior level (I) and first-year graduate level course (II) on the 
Mechanical Behavior of Materials. Both courses incorporate the results of 
state-of-the-art simulation techniques. The modules make extensive use of 
materials available through the Internet. When appropriate, students study 
structure property relationships predicted by simulations in an immersive 
environment called a CAVE . Simulation results span various length scales, 
starting at the atomistic level that use embedded atom method techniques, and 
continuing with simulations at the continuum level that use finite element 
method techniques. Modules for the second course focus on a scale between 
the atomistic and continuum level where mechanical behavior is predicted by 
simulations that used a variety of numerical techniques. These modules use 
legacy code written by the researchers teaching these classes. Considerable 
attention was given to creating a Web-based interface that allows researchers 
easily to construct, and students easily to use, interfaces that access legacy 
code in an interactive format. Hence, researchers and instructors can focus 
more on content development and students can focus more on experimenting 
with possible parametric combinations in their solutions. 



CAVE is a trademark name of the Electronic Visualization Laboratory of the University of 
Illinois. 
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1. WEB-BASED JAVA FRAMEWORK 

Although modules are still under development for the second course, 
sufficient progress has been made to report on the origin, current status, and 
lessons learned in using these modules in the first of the two courses. 

1.1 Origin 

Modules were developed and distributed on our SUN-VNI Wave-Java 
server [1]. Early efforts to create a distributed, Web-based, visual 
computing environment were funded by SUN Microsystems, Visual 
Numerics, and Virginia Tech’s Advanced Communications and Information 
Technology Center (ACITC), and were made possible by the creation of the 
Scientific Modeling and Visualization Classroom (SMVC). Modules 
discussed here were largely motivated by a student project, “Educational 
Atomic Models Using PV-Wave and Java” by Arturo Falck, in ESM4714: 
Scientific Visual Data Analysis and Multimedia spring semester 1996 [2]. 
The purpose of this project was to create a user-friendly Web-based interface 
to interact with larger computer simulation models of cracks and dislocations 
in crystal lattices by using CGI (Common Gateway Interface). With CGI, an 
interactive Web-based form was created that students used to 1) enter 
information required by the simulation, 2) compile that information into a 
data file, 3) submit this file as a batch job to a remote supercomputer, and 
finally to 4) send raw data of the simulation back to the server where images 
of data were generated and were returned for viewing to the remote-site 
student computer. Unique to this project was the level of industrial 
participation by SUN Microsystems and Visual Numerics in the creation of 
the Java Web-based interface [3]. Early Java prototypes developed at 
Virginia Tech have been replaced with JWave interfaces developed by 
Visual Numerics except for the Network Programming Interface Builder 
(NPIB), which has replaced the original CGI interface previously described 
with the We-based Java framework, but the same functionality has been 
maintained. An example of an NPIB form used to calculate wave surface 
geometries associated with a fourth order stiffness tensor is shown in Figure 
1(a). A more detailed discussion on the current status of NPIB and JWave 
follows. 
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1.2 Current Status 



1.2.1 Overview 

Development of the Java- Web server continued with additional funding 
from the NSF Combined Research and Curriculum Development (CRCD) 
Program. With NSF funding the server was upgraded to a SUN Sparc 10 with 
1 Gigabyte of memory that could be used to handle larger simulations, which 
generated better (i.e., more representative) results for analysis by students. 
The earlier version of NPIB, which links students at their personnel 
computers to remote-site supercomputers, was created entirely with Java. 
Flence this open-source Java-Web server could be implemented at other 
universities using standard Java-based technology on affordable UNIX, NT, 
or Linux servers. For this project, a SUN Sparc 10 Ultra was selected for 
development, since it represented an entry-level system that most 
departments can afford. 

The first course was organized on the Web server with hyperlinks to Web 
modules that were divided into lectures, assignments, and examples [4]. The 
first course focused on atomistic and continuum mechanics models, and the 
second course will focus on models that predict mechanical behavior at the 
scale between the atomistic and continuum. Details on module content 
development of the first course are available elsewhere [5]. Here we describe 
the development of the Web-based Java framework and explain how the 
graphical user interface (GUI) design of these interactive modules facilitated 
students’ efforts to parametrically study the relationships modeled and 
simulated by computer programs written by the researchers and instructors. 

1.2.2 NPIB 

The first version of NPIB, version 1.0, which was used in the first class, 
required instructors to learn a simple text-based syntax to create the desired 
NPIB form layout. Although simple, this process became tedious when the 
creation of larger forms was required. We were motivated to eliminate this 
syntax in NPIB version 2.0 and to simplify the process so that instructors 
could focus on building content. Sun’s JDK 1.1 was chosen for the 
development of both versions of NPIB because of its cross-platform and web 
browser support. Since the server was also written in Java, it is capable of 
running on Windows NT or a more robust UNIX platform. Version 1.0 of 
NPIB will be discussed first, followed by a discussion of version 2.0 of 
NPIB. Both versions were designed so that the instructor can avoid doing 
Web-based programming. 
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A simple example of a short NPIB version 1.0 form and the 
corresponding syntax is shown in Figures 1(a) and 1(b). Results are shown in 
Figure 2. The syntax shown in Figure 1(b) is simple enough so that the 
reader can deduce the syntax simply by observation. This particular problem 
illustrates the usefulness of the NPIB form whereby 1) instructors can create 
a useful GUI for students without learning Java, and 2) students can submit 
multiple parameter lists, and can view, interpret, and compare results in an 
easy to understand format. Hence the focus is not on programming but 
creating the content and process whereby students can explore and 
experiment with a variety of possible solutions. 

The NPIB form in Fig 1(a) shows all the necessary information (fourth 
order stiffness tensor components and density) required to solve Christoffels’ 
equation [6]. Christoffels’ formulation reduces to an eigenvalue problem 
whose eigenvalues correspond to three wave surfaces, and whose 
eigenvectors correspond to the particle displacement vibration directions 
(wave-polarizations) shown here as color gradients mapped onto the wave 
surfaces. For materials with lower order symmetry, complex wave surface 
geometries can occur: hence, particular attention is given to viewing the 
results graphically, either with a VRML^ Web-based viewer or in the CAVE 
when an immersive environment is preferred. At the bottom of the form is a 
submit button next to an e-mail address. Instructions at the top of the NPIB 
form, not shown here, explain how students can retrieve results at the 
specified e-mail address by using either the Web-based built-in e-mail tool 
or an e-mail tool of their choice. 

For this example, graphical interpretation of the numerical solutions is 
particularly important. Exact solutions only exist in principle material planes 
[6], and numerical solutions are required when wave surfaces exist outside 
these planes. Numerical IMSL ^ subroutines are used to solve for the 
eigenvalues and eigenvectors, and PV-Wave^ is used to generate the 
polygonal data sets in VRML format, so that the student can first view the 
results in a Web-based VRML viewer and, if necessary, in the CAVE as an 
Inventor^ file. A special format in VRML 1.0 was created, see [7], to allow 
the student to view the same file with transparency in both the Web-based 
VRML viewer and the CAVE. Here transparency is required to observe how 
the QL, QT, and T wave surfaces connect into a single connected wave 
surface. For this type of problem, students can explore how small variations 

^ VRML is Virtual Reality Modeling Language and Inventor is an SGI graphical format 

(public domain); IMSL and PV-Wave are commercial software sold by Visual Numerics 

Inc. 
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in the stiffnesses, shown in Figure 1(a) as parameters in the NPIB form, can 
lead to significant changes in wave surface geometries, as shown in Figure 2. 

Version 2.0 of NPIB does not require the instructor to learn any syntax to 
create the form layout. The primary difference between versions 2.0 and 1.0 
is the addition of a GUI to build the form and to format the output from the 
form. Building and modifying forms in version 1 .0 was a laborious task. The 
new “what you see is what you get” (WYSIWYG) builder allows the user to 
create and edit the form through direct manipulation of graphical 
components. Components are added by selecting the desired component type 
from the insert menu and then assigning a unique name, as shown in Figure 
3(a). This name will be used later in formatting the output of the form. Once 
a component has been added to the form, dragging it with the mouse can 
move it. All component properties can be edited through dialog, which 
appears when the component is selected, as shown in Figure 3(b). The 
process of editing properties is similar to that in a Java bean box [8]. 

The format for the output is defined by typing it in the output editor, as 
shown in Figure 3(c). Upon submission the output will be formatted exactly 
as it appears in the editor. There are key words for declaring files and linking 
to components in the form. The file keyword (<file=XXXX.dat>) denotes a 
new file which is created on the server when the NPIB form is submitted. 
Links to form components (<link=name>) mark where the value of the 
named form components is to be inserted into the output file. The 
“link=name” refers to the name the component was given when it was 
created. 

Another significant design change is the addition of the “Form Interface.” 
This interface is not necessarily noticeable to the end user. It facilitates the 
use of other components with the NPIB forms. Any Java class that 
implements the “Form Interface” can be used in the same way as native 
components such as text boxes. These new components can implement a 
new means of data input or preprocess data before submission. 

1.2.3 Jwave 

JWave, unlike NPIB, requires developers to have a working knowledge 
of Java. Early attempts to create PV-Wave/Java applets (“Wapplets”) were 
made collaboratively between Virginia Tech and Visual Numerics Inc. An 
early prototype developed at Virginia Tech, called Visualizer [9], had 
features similar to the current JWave product but was developed only as a 
proof of concept. The interested reader can consult a complete set of 
documentation and source code for Visualizer elsewhere [9]. Visualizer no 
longer works on our current upgraded Java-Wave server because we chose to 
discontinue Visualizer upgrades, and to use JWave instead. 




174 



Ronald D. Kriz, Randy T. Levensalor, and Sanjiv D.Parikh 



Visual Numerics introduced JWave as a means to connect an interactive 
Web-based GUI with simple sliders, buttons, dials, etc., to a legacy 
programming language called PV-Wave. Most of the calculations and 
images generated by PV-Wave legacy code are generated at a server, and 
images are sent back to the remote-site client, in this case the student’s 
computer. Although JWave developers need to have a working knowledge of 
Java, the idea here was again to try to minimize the students’ efforts outside 
the area of direct relevance to solving the problem at hand. The student 
should not need to install any software or learn any particular programming 
language to understand the various parts and functions of a model that is 
accessed by the JWave Web-based GUI. Figure 4(a) shows a typical JWave 
GUI as it would appear on a Web-browser, i.e., Internet Explorer or 
Netscape Navigator. This particular interface shows all the parameters 
needed to calculate the radial and tangential stress distributions in a thick- 
walled cylindrical pressure vessel. 

The JWave GUI shown in Figure 4(a) is a necessary but not sufficient 
interface for the students to learn about stress distributions in a thick-walled 
cylinder. To assist students in the analysis and interpretation of results, a 
problem definition with equations and parameters, as shown in Figure 4(b), 
must be located near the JWave GUI. Instructors need to design the Web- 
page layout and to program it in Java in a meaningful way, much as they 
would prepare for a class lecture. Although instructors must have a working 
knowledge of Java, JWave provides the necessary communication between 
PV-Wave and the Java applet via the JWave server software. This 
connection takes the input from the student’s Web page, transforms it into 
the correct variables, and then sends it to the legacy PV-Wave code for 
execution. Once the code finishes execution, the results, variables, and 
graphical plots, are returned through the same connection that was 
established with the student’s Web page. JWave is designed to minimize the 
programming efforts of the instructor and take advantage of any legacy code 
written in PV-Wave and DMSL. 

1,3 Lessons Learned and Future Module Development 

The first NSF-CRCD course was taught in the fall semester 1998, and a 
second class will be taught this spring semester, 2000. Both classes are 
three-credit hour classes, which meet for one hour three times a week: 
Monday, Wednesday, and Friday. Mondays and Wednesdays were reserved 
for lectures, and on Fridays students met with instructors in the Scientific 
Modeling and Visualization Classroom (SMVC), which like the Virginia 
Tech CAVE is an ACITC facility. 
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1.3.1 Things that worked well 

Except for occasional server downtimes, the NPIB and JWave interfaces 
worked well. Until the final evaluation is completed, conclusions are 
speculative. From first impressions, however, it appears that the most 
productive time spent using these modules occurred when students and 
instructors met in the SMVC on Fridays. Fridays were more like lab sessions 
where students could ask questions and try out their ideas with comments 
from the professors who also helped interpret the simulation results. 
Instructors also received valuable feedback on how the JWave and NPIB 
forms were working and what needed to be improved. Friday sessions also 
built student confidence for successful completion of their homework 
assignments. 

1.3.2 Things that need more work: 

Although the NPIB form worked well, the “builder” part of the NPIB 
was improved with more features but was still not stable enough for 
instructors to build their own forms. Consequently, the technical support 
team members built all the NPIB version 1.0 forms using a scripting syntax. 
When completed, NPIB version 2.0 will allow instructors who are not Java 
literate more freedom in building interactive NPIB forms. The NPIB form 
only worked on UNIX workstations with Netscape 4.5. It was not until near 
the end of the semester that we got the NPIB forms to work on Windows 
NT. This was largely due to the way Windows NT handles screen refresh. 

1.3.3 Lessons Learned 

Java interface development is a difficult, if not impossible, task for most 
professors who do not have backgrounds in computer science. These same 
professors are also not capable of routine systems administration needed for 
configuring and maintaining Java-Web servers. Hence, there must be a 
commitment from the department or college to support a courseware server 
and to train professors on how to access and use systems such as the NPIB. 
Because of limited resources and reluctance to accept new technology, 
building and supporting courseware servers has been the most difficult 
aspect of this project. The Java-Wave server is now maintained by the 
Problem Solving Environment (PSE) group in the Department of Computer 
Science [10]. 

In this class, we also discovered that programmers and system 
administrators need to work more closely than in years past, when typically 
all that was needed was to install a standard language compiler and to have a 
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user service group for answering any questions. With the advent of the 
network, professors and technical support staff can no longer afford to 
isolate themselves in the “new world” of computing, where popular Web- 
based software applications are constantly changing. Successful projects 
now require that professors devote more time to learning computing skills 
and to working more closely in teams. We also experienced firsthand how 
Java needs to be maintained as a standard when early interfaces developed in 
Netscape’s IFC had to be rewritten. Our experience in team-teaching this 
class was rewarding but difficult. More time was spent solving technical 
problems than was spent developing course content. We hope the tools 
already developed and experience gained in the first class will reverse this 
trend in the next class. 

To continue the learning experience, witnessed on Fridays in the SMVC, 
students need access to the Java-Web server from outside the SMVC. 
Although convenient to manage, students should not be required to go a 
single-workstation classroom environment. Some universities, because of 
security issues and convenience of management, prefer to isolate these 
resources from remote access. Such policies are counterproductive when all 
students are also required to own their own personal computers and where 
professors who are located off-site are expected to create courseware 
materials for those students. 

1.3.4 Future Developments 

Another course will be taught spring semester 2000 at a first-year 
graduate level. For this graduate class, the same material can be taught at a 
more comprehensive level, and new simulations of cracks at or near bi- 
material interfaces will be modeled both at a continuum and atomistic level 
and comparisons made. The Java-Web server will be upgraded to JWave 2.0, 
better security measures will be implemented without restricting access to 
the anonymous ftp site, and the NPIB builder feature will be completed in 
version 2.0 so that professors can build their own Java forms. The server will 
be upgraded to 1 Gigabyte of memory with 27 Gigabytes of disk space. 
Modules in the spring 2000 class will be extensible to other classes taught in 
the Engineering Science and Mechanics (ESM) Department. We hope that 
this interest will grow to other ESM classes and that the ESM Department 
will eventually support their own JWave courseware server. 
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Submit information for batch processing 

Email return address 
kriz@viz7.sv 



Submit 



Figure 1(a) NPIB (Network Programming Interface Builder) version 1.0 form used by 
students to study the geometry of stress waves propagating through an anisotropic continuum: 
given the density and components of the fourth order stiffness tensor. 
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— - BEGINNING OF FILE 

f dw2ds.dat a 0 

1 20 10 dw2ds.data 

tf 20 60 Material: / 'Calcium Formate' / 1 1 0 
tf 20 120 Comment: / 'Orthorhombic Symmetry' / 2 1 0 
tf 20 180 Material Density (Kg/(M**3)) / +2.020E+10 / 3 
1 0 

tf 20 260 Number of independent stiffnesses / 9 / 4 1 0 

1 20 300 I (indice).... J ( indice) .... C ( I , J) 

(N/ (M**2) ) 

tf 20 320 / 1 / 5 1 0 

tf 130 320 / 1 / 5 2 0 

tf 240 320 / +4.920E+10 / 5 3 0 



tf 20 640 / 6 / 13 1 0 

tf 130 640 / 6 / 13 2 0 

tf 240 640 / +2.820E+10 / 13 3 0 

tf 20 710 Number of dependent stiffnesses / 3 / 14 1 0 

tf 20 750 / 2 / 15 1 0 

tf 130 750 / 1 / 15 2 0 

tf 240 750 / +2.480E+10 / 15 3 0 

tf 20 790 / 3 / 16 1 0 

tf 130 790 / 1 / 16 2 0 

tf 240 790 / +2.450E+10 / 16 3 0 

tf 20 830 / 3 / 17 1 0 

tf 130 830 / 2 / 17 2 0 

tf 240 830 / +1.450E+10 / 17 3 0 

1 20 880 Submit information for batch processing - 

tf 20 930 Email return address / kriz@viz7.sv.vt.edu / - 
1 -1 -1 

b 20 970 Submit / wavesurf_orth 

end of file 

Figure 1(b) Text file showing syntax used to create the NPIB form shown in Figure 1(a). 
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The second wave surface: C OLOR = Disolacement Deviation, 
[CAUTIONThis file is 0,6 Megabvt.es. might take awhile to 
dQvmload over modem] IClick on this link to proceed! 



Figure 2. Example of results returned as a navigable VRML viewer embedded in browser 
showing a connected T, QT, and QL wave surface corresponding to the density and stiffness 
tensor shown in Figure 1(a). 




Figure 3. NPIB form version 2.0: (a) “AWTapp” final Web-based form as viewed by the 
student. 
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seiectionStart 



background 



font Abcda 



name 



caretPosition 



selectionEnd 



editable 



Figure 3. NPIB form version 2.0: (b) “Properties” of NPIB components are assigned here. 
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Output Editor 



Command Marne -Arguments passed to shell script 



iniakrack 



The format for the file(s) to be sent to the server 



Figure 3. NPIB from version 2.0: ( c) “Output Editor” controls from format of the output. 
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Figure 4. Thick Walled Cylinder: (a) JWave 2.0 form with window showing graphical results. 







Java-Based Educational Modules with Virtual Environments 



185 




Basic schematic of thick walled cylinder problem 
and the equations and parameters required for 
plotting stress distributions. 



Where : 7 ^ 

: Tangential Stress 

CTj : Radial Stress r^ : Inner Radius ^ 
Pi -.Inner Pressure V2 : Outer Radius 
P2 : Outer Pressure /? : I^o ( r^^^^ > I2 ) 



Figure 4. Thick Walled Cylinder: (b) problem definition. 
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Abstract: Education is moving from teaching and learning based on face-to-face delivery 

by teachers regarded as the fount of all wisdom, content-dominated 
curriculum, and print-based resources toward flexible delivery by facilitators 
who encourage collaborative learning and the acquisition of problem-solving 
techniques, using multimedia resources. 

This transition is rarely smooth, as educators grapple with the need to adapt 
traditional teaching and learning strategies and to develop new strategies to 
incorporate new technologies. It is not only the educators who need to adapt, 
but also the administrators. Technology should never be seen as the cheap 
alternative. Development of multimedia resources by a project team 
incorporating project manager, instructional designer, educator and technical 
support personnel can be lengthy and costly. Fast, reliable access to the 
Internet and communication using video conferencing can mean major 
redevelopment of existing infrastructure at a cost of many millions, as is 
happening in New South Wales (NSW) schools at the present time. 

The Training and Development Directorate within the NSW Department of 
Education (DET) is very aware of the potential of new technologies to enhance 
its operations. This paper examines how the Directorate is integrating 
technology into professional development programs that support changes in 
teaching and learning. The paper also identifies the strategic planning which 
needs to occur across the NSW DET to ensure a smooth transition to an 
effective electronic environment for the whole organisation. 
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1. STRATEGIC DIRECTIONS 

The traditional limitations on the way people work are changing more 
rapidly and to a greater extent than at any other time in recent history. Rapid 
development in communications technologies is now extending the 
boundaries of education beyond the classroom, school/college, organisation, 
or even country is helping to achieve this move. Predicted for a number of 
years, the effects of this development are only now being felt by teachers, 
students, and educational administrators, so, as Gilbert (1997) points out, 
“they are the ones most likely to bear the most traumatic brunt of this 
technology revolution, as well as the first to enjoy fully the opportunities it 
opens up.” 

It is impossible to consider schooling and work now and in the future 
without considering the implications of new technology on teaching and 
learning and the opportunities they will offer. Mehlinger (1996) suggests that 
the use of new technologies will have a profound effect on schools. The 
relationship between teachers and students will be challenged because 
through use of services such as the Internet, students can communicate 
directly with the authors and developers of information and question their 
ideas at first hand. The new technologies provide students with access to 
information that was once under the control of their teachers. 

The focus of teaching and learning is slowly changing from being 
teacher-focused and teacher-controlled to a situation where the teacher acts 
as facilitator and learning is less individual and more collaborative. The 
emphasis here is on learning concepts and developing problem-solving s kill s 
rather, than on rote learning of information aligned to specific areas. 
Technology can support this changing paradigm in the classroom by 
providing tools that manage information, enable fast and efficient electronic 
communication, and make collaboration over distance readily manageable. 

Communications technologies can transcend and thereby transform 
traditionally hierarchical organisational structures, and, in so doing, directly 
affect how people plan, organise, and manage the work they do. As the 
Institute for Learning Technologies, Columbia University found when 
developing its strategic plan for educational leadership: “What starts as an 
energising empowerment all too quickly becomes an impediment of installed 
obsolescence” (1994). It is now crucial that organisations do not let 
technology drive their agendas but that, through careful and considered 
planning now, they develop and put in place the appropriate infrastructures 
and strategies that will support and nurture a stable foundation for effective 
operation. 
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2. NEW SOUTH WALES DEPARTMENT OF 
EDUCATION AND TRAINING 

The New South Wales Department of Education and Training (NSW 
DET) whose head office is in Sydney, Australia, is the largest education 
provider in the southern hemisphere. Since the amalgamation of the former 
Department of School Education with the TAFE (Technical and Further 
Education) Commission at the end of 1998, the DET now has responsibility 
for over 2,200 K-12 government schools and 11 TAFE (Technical and 
Further Education) Institutes, comprising colleges offering trade and 
professional training programs. The NSW DET has a workforce of over 
150,000 people. 

The Training and Development Directorate within the NSW DET is 
responsible for; 

• conducting and coordinating statewide analysis of training and 
development needs and priorities 

• developing, delivering, and supporting training and development and 
state wide professional development programs to address priorities and 
needs 

• providing policy advice on training and development issues 

• monitoring, evaluating, and reporting on the effectiveness of training 
and development 

• supporting and assisting TAFE institutes and schools to implement 
training and development initiatives 

• international programs and initiatives 

• marketing training programs and materials 

• implementing quality management and communication systems for 
promoting and disseminating best practice in training and development. 

This paper examines the Training and Development Directorate’s is 
integration of technology into professional development programs that 
support changes in teaching, and learning and the implications of this 
integration on technology and infrastructure planning for the directorate. 
This paper also identifies the strategic planning that needs to occur across 
the NSW DET to ensure a smooth transition to an effective electronic 
environment for the whole organisation. 



3. ISSUES AFFECTING CHANGE 



Before focusing on the activities of the Directorate, it is worth considering 
some of the factors that will affect strategic planning. These include: 




190 



Vicki Lowery 



Costs 

Organisations must look for ways of reducing costs without cutting services. 
For example, electronic distribution of resources across a large organisation 
can publish information more quickly and effectively than print and post. 
Sharing of scarce resources 

Skills and expertise are not readily available in all areas across all subjects, 
particularly in rural areas. To establish online networks and communities 
that can share expertise and experience is very valuable to any large 
organisation. 

Tyranny of distance 

Australia has developed a reputation for its rapid uptake of new technologies 
(Australian Bureau of Statistics 1996) and has pioneered their use in distance 
education. This may be in part, due to the distance between centres and the 
need to be able to communicate easily across the country. It is invariably the 
remote schools that are the most enthusiastic users of information and 
communications technologies even though they may find it more difficult to 
access support services (Lowery, 1987). However distance remains as one of 
the biggest inhibitors to training delivery in the traditional format, 
particularly in NSW. Traditional delivery of professional development 
courses is very expensive since it involves travel (often very expensive air 
travel), accommodation, and teacher replacement costs. Cutting down on 
these costs to deliver training to the workplace is a very attractive alternative 
for management, one that also benefits those receiving the training in terms 
of their time. 

Extending the reach of school and college beyond the traditional 
boundaries of classroom, school, college 

Technologies like video-conferencing have the potential to enable teachers 
and students to interact at a distance almost as well as when at the same 
location. 

Bringing the “expert” into the teaching arena 

Schools and colleges can extend their traditional boundaries by 
communicating electronically with those in industry and the community who 
are experts in their field and who may be located anywhere in the world. 

Managing change 

The paradigm of teaching and learning is changing — no longer is the 
teacher regarded as the “sage on the stage” but rather a facilitator who 
promotes cooperative learning, learning of concepts rather than facts, and 
learning based on problem-solving rather than on provided solutions. 

Taking risks 

Because it is possible for students to mix and match courses from different 
institutions to make up a course of study, competition among institutions. 
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and even among sectors within a given institution, is likely. Vocational 
education and training will most probably be affected first. 

Emerging technologies, and their rapid and enthusiastic adoption in 
enterprises, provide organisations like the NSW DET with options that 
potentially offer greater efficiencies both for clients and for staff. 



4. USING TECHNOLOGY IN TRAINING AND 
DEVELOPMENT DIRECTORATE 

The Training and Development Directorate is very aware of the potential of 
new technologies to enhance its operations. The Directorate has already 
begun to implement new technologies in its day-to-day work practices and as 
tools to improve and enhance teaching and learning. The Directorate has had 
to resolve a number of significant issues as it integrates communications 
technologies into state- wide training and development programs to: 

• Model new ways of teaching and learning 

• Deliver training to the workplace 

• Reduce geographic and professional isolation 

• Deliver just-in-time training on a range of educational issues 

• Provide access to quality training independent of location 

• Be competitive in an increasingly global education marketplace 

• Make the best use of budget allocations 

• Effectively integrate technology into work practices including financial 
operations and collection and monitoring of statistical data 

In many of these areas this directorate is a leader within the organisation. 
Being the “Lone Ranger” (Bates, 1997) can be exciting and lead to successes 
in innovative projects, but it also involves some risks. Despite these risks, it 
can be stimulating, exciting and rewarding to work at the leading edge of 
using information technologies to provide learning experiences that are 
qualitatively different from their predecessors (Alexander and McKenzie, 
1998), thereby providing significant advantages to the Directorate and to the 
organisation as a whole. 



5. EXAMPLES OF PROGRAMS 

The Training and Development Directorate is integrating technology into the 
development and delivery of a number of programs, including information 
skills and early literacy intervention, as well as providing opportunities for 
online discussion on a range of education issues. The following Training and 
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Development professional development programs present a sample of how 
technology is being used to support learning. 

5.1 Technology in Learning and Teaching (TILT) 

TILT is a 30-hour training program for teachers who have not had the 
opportunity to develop technology skills for the classroom. The program is 
being delivered to 15,000 teachers over a four year period. TILT is a key 
component of the Computers in Schools policy that includes access to the 
Internet and technology support for all 2,200 schools, additional computers 
in schools, and curriculum materials supporting the use of technology in the 
classroom 

TILT is delivered through small face-to-face workshops, through videos, 
resources on the Internet, and in-school follow-up sessions. All of the 
resource and support materials encourage teachers to use technology in 
innovative ways in the classroom. The videos, filmed in a range of primary 
and secondary classrooms, demonstrate how computers can support group 
learning and problem-solving activities in classroom teaching. The 
workshops encourage teachers to discuss their learning with their peers and 
to leam from each other, while the in-school follow-up sessions provide 
opportunities for participants to reflect on their learning and extend their new 
skills. Students can see for themselves that their teachers are continuing their 
learning beyond the years of formal schooling, thus emphasising the need for 
everyone to regard learning as a lifelong activity. From formal and informal 
evaluations of TILT, teachers have reported that the program has given them 
increased confidence with technology. Many have said that they are now 
comfortable in asking their students for help since they recognise that, in 
many instances, they can leam from their students, thus helping to reinforce 
the concept of the learning community (Training and Development, 1998). 

5.2 Leadership Strategy 

The Department’s Leadership strategy provides relevant, targeted and 
comprehensive training and development for aspiring and current school 
executives at all phases of their careers. It incorporates a wide range of 
learning options and uses technology to ensure it is accessibility to all 
teachers. The strategy uses technology to deliver the program and to provide 
technology training to school principals and school leaders. Those in 
leadership positions in schools need to enhance their own technology skills 
and understanding in order better to understand and foster the use of 
technology in education. This need is becoming increasingly urgent as 
technology takes on a higher profile in learning, teaching, and school 
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administration. The Principal and School Development Program, one of the 
components of the strategy, requires participants to develop a learning 
portfolio. Participants are encouraged to develop an electronic portfolio that 
provides a practical reason for them to extend their own technology skills. At 
the end of the unit, participants have achieved a technology-based product 
that they can use in a range of situations including resumes, presentations to 
staff, and meetings with the school community. 

5.3 Certificate of Administrative Leadership (CAL) 

The CAL program provides leadership and management training for 
educational administrative and support staff. The majority of the program is 
self-paced; however, participants are encouraged to work in small groups of 
colleagues, preferably in the same location although this is not always 
possible, especially in very small schools where there is only one school 
administrative assistant. While CAL has been running for several years, 
technology is now playing a greater role in the program to encourage 
communication between learning partners who may be on different sites, to 
enhance communication between groups of learning partners and online 
mentors, and in the assessment of action-research projects that form a major 
component of the program. As well as e-mail, telephone conferencing was 
used to ensure regular communication between groups and mentors. This 
technology, now regarded as rather “low-tech”, is attractive to schools 
because it is readily available, relatively inexpensive, and an accepted part of 
current work practices — all-important aspects of the successful adoption of 
technology. This year, video-conferencing was used to enable assessment of 
action-research projects, which all participants had to complete. Video 
conferencing enabled the same assessors to judge the projects from 
participants all around the state over a period of three days, instead of the 
assessors having to travel to each site, thus saving considerable time, energy, 
and money. Although none of the assessors or participants had ever used this 
technology before, they quickly accepted it and were able to concentrate on 
their presentations rather than on any barrier the technology might have 
presented. When asked to comment on their perception of video- 
conferencing, the users said that from point of view, this technology was 
almost transparent, almost as good as being there. 

5.4 New Technologies, New Literacies CD-ROM 

The Training and Development Directorate has been involved in the 
development of a number of professional development programs to support 
literacy and technology. The initial support documents and resources were 
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print-based, since print is still, for many, the easiest and quickest medium in 
which to develop materials and because participants in the programs did not 
always have access to or skills for the use of online resources. The latest in 
the series of resources is New Technologies, New Literacies (NTNL), a CD- 
ROM to be distributed to all schools in NSW. NTNL encourages users to 
develop an information skills process to assist in the finding, assessing, and 
presenting of information from a variety of media including print, CD-ROM, 
and the Internet. The program also looks at the skills of critical literacy that 
teachers and students need to develop so they can verify and critique the 
information they find. It is important for the process of adoption of new 
media that participants should increase their skills of understanding and 
interpretation by developing their own media products. To assist in this 
process, NTNL includes a software application which enables users to 
incorporate text, video, and audio resources on the CD-ROM into simple 
multimedia presentations of their own. 



6. WHAT THE DIRECTORATE LEARNED 

The programs described above all ran trials as a precursor to full 
implementation. The evaluations of the trials brought to light some of the 
issues that need to be considered as part of the move to a more effective 
integration of technology into teaching and learning programs. These 
include: 

• Technology can be a catalyst to change from teacher-focused learning to 
collaborative and cooperative learning. For example, the Internet can 
provide access to a range of resources and participation in online 
learning communities thereby providing opportunities for students to 
have greater control over their learning and its content. 

• Technology can assist in providing greater equity and access to training 
and development programs. Teachers in their evaluations of training 
programs invariably comment that they have little time away from 
teaching duties to attend training. Many agree that they find advantages 
in being able to access training at the workplace, and some may prefer to 
access training in their own time. 

® Access to just-in-time training is crucial for developers of professional 
development programs, since expertise was being developed on the fly. 
The attraction of new technology as an enhancement to teaching and 
learning is strong, and demand for programs incorporating new 
technologies usually outstrips ability to supply them, thereby often not 
allowing for the normal cycle of skills development to occur. 
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» There is a need for understanding the new media and adapting 
instructional design principles to maximise learning. Simply converting 
a successful print document to HTML and expecting it to be just as 
successful on the Internet is a certain road to failure. Alexander and 
McKenzie (1998) found that those technology-based projects that were 
not successful utilised particular information technologies for their own 
sake, without sufficient regard for appropriate learning design. 

• There is a need for appreciation of the range of technologies available 
and of ways select those most appropriate for the task. Part of the 
instructional design must include the selection of the appropriate 
technology or range of technologies for the delivery of the course or 
program. No matter how elegant the learning package, if the 
instructional designers do not give sufficient regard for the needs of the 
participants, the results can be disastrous. There is a clear difference 
between those who design for the sake of technology and those who 
design instruction and then select an appropriate technology for delivery 
(Fudell, 1998). 

® Assumptions that everyone works in the same way sometimes lead to 
communication breakdown and should not be made. For example, e-mail 
may be unanswered by people who have not yet fully adopted e-mail 
into their daily work practices 

® Skills developed in the use of technology in day-to-day work practices 
can be transferred to the use of technology in learning and teaching. This 
transference of skills was identified by developers of training programs 
as well as by teachers who were encouraged to use technology to assist 
them in their administrative functions before taking technology into the 
classroom. 

® Because the technology makes it possible, people often have unrealistic 
expectations of response and turn-around times, which can lead to 
allowing insufficient time for considered responses and decision making 

« Traditional timelines and budgets in the area of materials development 
must be dramatically revised. The Open University (OU) in the UK has 
an excellent reputation for its quality print and video materials to support 
its subjects. While the OU is moving towards more flexible delivery, it 
still maintains its print materials development program which is firmly 
based on careful project management, a lengthy development and editing 
cycle, and a large team of academic and administrative support 
personnel to ensure the highest level of quality products. The standard 
development timeline is about three years incorporates a team of 
anywhere between 10 and 20 personnel, including a BBC producer, and 
is headed by an academic. There is a three stage editing cycle of all 
material. All of this adds up to costs running into the millions to develop 
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resources for a course with a three year shelf life with limited 
possibilities for updating during that period (Scrimshaw, 1998). It is 
likely that even the OU will have to revise its material development 
timetable to allow for rapid development of new courses to respond to 
new content demands and rapid updates in material increasingly 
published electronically rather than in print. The OU (and other 
organisations in similar situations) will then be forced to make some 
hard decisions on what to give up in order to work to decreasing 
timelines and expectations of resources that are no longer limited to print 
and video but now include multimedia CD-ROM and Internet delivery 
options. 

® Acceptance that there are always risks involved in any new direction but 
that there needs to be trust (and additional funding support) within the 
organisation for those involved in the early phases of development. The 
ABC (Australian Broadcasting Commission) had the vision and the 
content to move into online delivery. However it had to fight for funding 
for development of its ABC Online site against a board which was not in 
favour of the move and which gave the ABC less financial support than 
it requested. Now the ABC has been vindicated, and its Managing 
Director, Brian Johns, says that ABC Online is one of the top sites in the 
country with over 7 million hits a month. In fact ABC Online receives, 
proportionate to population, far more hits than the BBC Internet service, 
the BBC costing three times as much per person than the ABC to run 
(Martin and Seccombe, 1999) 



7o MOVING FORWARD 

The Training and Development Directorate, like many other educational 
organisations and sectors working to optimise technology in teaching and 
learning and in administration, has learned that the path is complex and ever 
changing, frustrating but always challenging. In order to ensure that 
innovation is fostered, while also ensuring that successful outcomes are 
incorporated into a well developed and managed structure, a number of 
issues must still be addressed by the Directorate and by the organisation as a 
whole. These include: 

® Commitment and support at all levels of the organisation for successful 
management of technological change to take place 
® Involvement by all major stakeholders in organisation- wide design, 
development, and support for communications network: phone and fax; 
Intemet/intranet, e-mail; video-conferencing, satellite TV. Such a 
network should take advantage of size, purchasing power, support 
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capabilities, research and development opportunities, and leverage in the 
market place to provide the optimum environment for the organisation as 
a whole. 

• Understanding of student/participant expectations in that not all students 
or professional development program participants necessarily want to 
change from traditional teaching and learning to alternative modes of 
delivery. A report on the readiness of tertiary students for flexible 
learning (Warner, Christie and Choy, 1998) showed that the vast 
majority of students in the sample studied expressed a preference for 
face-to-face and traditional modes of course delivery. They also viewed 
face-to-face delivery as their preferred mode of future learning. These 
findings have serious implications for the speed with which many 
organisations are moving to implement online delivery as a training 
option 

• Research is needed to ensure that technology initiatives have regard for 
access and equity issues, training in the use of new technologies, 
availability and appropriateness of the targeted technology, 
consideration of a range of technologies to better support a variety of 
teaching and learning strategies, cost to the organisation and the 
individual user, and alternative structures for those unable or unwilling 
to learn and to work in this new way. 

• Changes to some organisational structures and work practices so that, 
rather than developing content and then calling in designers, teams are 
established from the inception of the project. The teams should include 
instructional designers, content specialists, technology support 
personnel, editors, and project managers. This may require additional 
funding and some extension to traditional timelines for project 
completion, since most developers of computer-based learning agree that 
development time is considerably longer than for print based materials. 
It may also mean acceptance of some risk taking, since not all new 
directions will be successful. 

• Agreement within the organisation on a level of distributed local 
responsibility to enable self-management of selected resources 
particularly in the area of electronic publishing. In this way, dynamic 
data can be monitored and updated on a needs basis rather than on the 
basis of outmoded systems of hierarchical control that only serve to slow 
down the process. 

• Understanding that organisational leverage can play an important part in 
the dynamics of innovation in education. To move new possibilities 
from potentiality to actuality, educators need to develop leverage across 
the organisation. This leverage can increase its effectiveness when 
innovations become contagious and spread from school to school, area 
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to area. When that happens for a sustained period of time, systemic 
change will result (Institute for Learning Technologies, 1994). 
Technologies such as video-conferencing can only be really effective 
when the technology is available where and when people want to use it, 
but one area must make a start and demonstrate its usefulness in a 
variety of situations, such as holding meetings and delivering training. 
Once it is seen to be an effective communications medium, other areas 
in the organisation will follow. 



8. CONCLUSION 

As educational organisations move into a new paradigm where teaching 
and learning need no longer be constrained by traditional boundaries and are 
free to respond to new market requirements for services and products, it is 
vital that these organisations take the time to review and, where necessary, to 
reconsider current structures and strategies. It is likely that the integration of 
new technologies into teaching and educational administration will lead to 
new infrastructures, a realignment of communication structures and 
strategies, and a review of change management processes. 

The Training and Development Directorate is keen to accept this 
challenge and ensure that by planning and implementing a robust, well- 
planned technology strategy, it can use technology to develop and deliver 
professional development programs that will be more effective, offer greater 
equity of access, and model effective teaching and learning. The outcomes of 
such programs should help ensure that, as the Ministerial Council on 
Education, Employment, Training and Youth Affairs (MCEETYA) 
recommends, “when students leave school they should have skills in analysis 
and problem solving and the ability to become confident and technologically 
competent members of 21st century society. They should also have a 
foundation for, and positive attitudes towards, vocational education and 
training, further education, employment and lifelong learning.” (1998) 
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Abstract: The workplace is becoming a learning organisation empowered by the use of 

information technology. And education is becoming “the” learning 
organisation, sharing many characteristics with this new workplace. Added 
value in new forms of education lies in more interactivity and feedback loops, 
in reorientation of the “process” of learning and in the use of meta-structures. 
New computer-based media contribute to this added value by providing 
dynamic simulation environments or virtual worlds. 

Higher education seems to be aware of the need of educational innovations 
supported by Information and Communication Technology (ICT). The 
question is whether it is capable of changing itself into “the” new learning 
organisation, a student-centred working environment in which ICT is 
integrated. ICT support should provide functionality appropriate for this new 
learning situation. Requirements for electronic learning environments, such as 
LearningSpace, are presented and a comparison between environments is 
made. 



9.1 Introduction 

In education, just as in business and industry, Information and 
Communication Technology (ICT) is often used because it is there. In such 
cases, we may see lecture rooms with computer screens for the students and 
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a master computer, controlling these screens, for the lecturer; the computer is 
automating the lecture hall. 

However, experience in business and industry has shown that the real 
strength of information technology lies not in automating existing work 
processes, but in empowering people to change those work processes. Here 
is a lesson to be learned by education. 

Experience also shows that information technology cannot be separated 
from its application, that it cannot be separated from the processes it is used 
for nor from its organisational context. Its functionality should fit the people, 
the processes, and the organisation. The question then is “What are effective 
electronic educational environments?” What are the characteristics of such 
environments that will fit students as well as teachers, and that will fit study 
process as well as educational organisation? 

9.2 The workplace: a learning organisation 

Our society has developed from one of relative stability, in which well- 
known problems were solved over and over again (industrial society), to one 
of change. New problems that need to be solved are appearing each day 
(information society). This change has had an effect on organisational 
structures. In order to be able to cope with change, lean, team-based 
organisations have appeared with participating management. The traditional 
hierarchical organisation, with its fixed structure reflecting well-known 
knowledge, is changing into a flat, team-based organisation. Such 
organisations operate as knowledge networks in which new knowledge is 
perpetually assimilated; these organisations are “learning organisations.” 

Work in these new organisations has changed and workers are in need of 
new competencies [1, pages 83-101]. Basically, they need the competency of 
Lifelong Learning (LLL): working and learning turn into one. In such new 
work environments, actions and results cannot be assessed in the 
conventional way against time and standard examples. Instead, workers must 
account for their actions and results against agreed criteria of quality, 
specific for the task at hand. They assess themselves against these criteria. In 
turn, their assessment is reviewed by peers and experts in the light of agreed 
criteria. 

Work in this new type of learning organisation is empowered by the use 
of information technology. This technology supplies an electronic work 
environment in which communication tools, personal tools, and profession- 
specific tools greatly enhance individual and group effectiveness in the 
application of knowledge and the assessment of results. 
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93 Education: learning organisation 

Societal developments are also affecting education, in both content and 
organisation [2]. Educational organisation is changing from a hierarchy- 
based, teacher-centred type of organisation towards a student-centred, 
network type of organisation. And for good reason: learning by heart of 
static knowledge, delivered by the teacher, to be applied only later in your 
job environment, is no longer effective. Instead, you must learn to apply 
knowledge directly in all kinds of problem situations. We are moving from 
knowledge as a static entity to dynamic knowledge, i.e., the application of 
knowledge. Learning and working environments are growing together: 
working is applying new knowledge, and learning is also applying new 
knowledge. The working environment is a learning organisation, but 
education is “the” learning organisation. 

“The” new learning organisation shares many characteristics with the 
new working place. Coached by teachers, students learn to apply knowledge 
in a setting for solving realistic problems. They learn to apply knowledge in 
teams, and are part of a communication network in which peers and experts 
share knowledge and experience. When moving to a job before or after 
graduation, students find themselves again in learning organisations; their 
learning is lifelong. 

Content (knowledge) shifts to process (application of knowledge). The 
focus of the learning process shifts from specific content, which may vary 
with the problem at hand, to the organisation of the learning. This implies 
that students need organisers to structure their learning process. Also their 
specific, individual achievements will be filed into portfolios. They will 
communicate with peers and experts, both at university and at home. They 
will use professional tools to solve realistic problems, thus learning to apply 
new knowledge. And teachers who are working in “the” learning 
organisation will have to change their focus from delivering content to 
coaching the learning process. 

9 A Value-added education 

Some will argue that the vision of education that we present here is 
extreme. Why is there a need to change? After all, in traditional education 
students and teachers may benefit from information technology through 
“automation” of the existing educational process. 

But how promising is this line of reasoning? Let us make a comparison 
with the publishing business. Many publishers still publish in the same way 
as Gutenberg did, but with the addition of digital production and delivery 
mechanisms. Afraid to be left out of future markets, publishers use these 
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mechanisms to produce more and more of the same. According to Berghel 
[3], they believe in a twisted variation of Metcalfe’s Law (the value of the 
Internet increases with the square of the number of nodes): the value of 
electronic publishing increases with the square of the number of documents 
on the Web. Although some publishers claim benefits from electronic 
publishing, such as lower overhead and production costs, a wider variety of 
advertising and marketing (broadcasting, narrowcasting, “personal-casting”), 
Berghel judges the value of electronic publishing to vary inversely with the 
number of Web nodes. 

A lesson is to be learned here: automation of the original process does 
not necessarily bring success. Real success lies in added value. In the case of 
electronic publishing, Berghel sees this added value in: 

- addition of interactivity and feedback loops; 

- a reorientation of provider and consumer on the “process” of publishing 
rather than on individual products and services; 

- meta-structures of syntax and semantics used in this publishing process. 
Early applications of value-added publishing are: 

- publications with limited commercial appeal; 

- publications with narrow audience appeal; 

- personal digital digest (“digital cuttings” to your personal taste); 

- personalised retrieval publications (such as a personalised 
encyclopaedia); 

- home grown, personal publications; 

- interactive publications. 

This implies that added value is to be found in the publishing process, 
and not so much in the published content. 

An analogy can be made with education. Who needs yet another 
university on the Internet offering specific course content that does not fit 
your requirements and your culture? Added value in education is to be found 
in: 

- addition of interactivity and feedback loops; 

- a reorientation of teacher and student on the “process” of learning rather 
than on individual products and services; 

- use of meta-structures of syntax and semantics in the learning process. 

9e5 The role of new media in education: what I see is 
what I simulate 

The focus in value-added education is on the learning process, on 
interactivity and feedback loops. Here new media can make an important 
contribution. The new, computer-based media allow realisation of dynamic 
simulation environments or virtual worlds: “ WISIWIS, What I See Is What 
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I Simulate”. The strength of the new media is that they allow us to 
“virtualise” problem specifications or solution statements in a flexible, non- 
physical way. A great advantage of this virtualisation, realised, for example 
with add-ons or plug-ins on the World Wide Web, is reusability and 
consistency of simulation. Simulation of processes is supported by, for 
example. Java-applets, (“shocked”) Macromedia applications or additional 
programs, and may be delivered to the students on CD-ROM. In a larger 
perspective, simulation is also possible through complete environments. An 
example is “the Cave” at Virginia Tech [4], a simulation environment for 
research on the mechanical behaviour of materials. 

A. P. Ershov was the first to point out that a new literacy is emerging, 
other than traditional literacy (reading and writing) [5]. Programming was 
the key feature of this literacy. This metaphor can be taken further [6], in 
that the new literacy is based on the construction of a stracture of dynamic 
symbols (a virtual world), embodying a dynamic, conceptual model of 
reality. This new literacy allows people to interact with simulations of reality 
in a dynamic way, adding a new dimension to reasoning over static symbolic 
models of this reality, as in traditional literacy. 

Let us give an example. One of the projects Cetis has been working on is 
the so-called Mexx-case [7]. In this project, the working of the Mexx 
clothing company is simulated in the form of a virtual office with which a 
student can interact by visiting rooms and interviewing people. This allows 
the student to gain information that is needed to solve realistic problems 
confronting the Mexx Company. A multimedia application has been 
developed using Macromedia’s Authorware. Also, a web site has been 
created that integrates the case into a LeamingSpace [8] course. Thus far, 
interaction of students with the simulation is one-way only. Students gain 
information from the simulation, but their actions will not influence the 
simulation itself. Only when the student’s actions influence the behaviour of 
the Mexx simulation will a “real” virtual world have been realised. 

9.6 How does higher education feel about innovation and 
ICT? 

The Dutch Ministry of Education, Culture and Science recently 
commissioned a study [9] into the use, opinions, and expectations of ICT in 
higher education in the Netherlands. All the faculties of all the Dutch 
universities were approached, achieving a response rate of 71%, covering 
76% of the student population in higher education in the Netherlands. 
Conclusions of this survey are: 

- ICT is not an isolated technological development, but must be seen in the 

light of its contribution to new forms of education; 
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- 40% of Dutch faculties have developed a policy on ICT and education; 
48% are working to develop such a policy; 

- ICT enhances the quality of education; 

- Use of ICT is expected to increase in the coming years; 

- Use of generic applications and e-mail is increasing, but is not yet 
common for all students and teachers; 

- Online learning environments, including GroupWare and the World 
Wide Web, will develop strongly in the immediate future; 

- Use of professional applications for specific study profiles will increase 
in the immediate future, but developments are lagging behind in language 
and art; 

- Important reasons for introducing ICT are flexibility, individual learning 
routes, combination of learning and working, and preparation for 
Lifelong Learning; 

- Institutional Human Resource Management is weak and lacks vision; 

- There is only incidental cooperation among universities and between 
universities and commercial enterprises; 

- ICT is an important catalyst of educational innovation; 

- Use of ICT in part-time, continuing, and cooperative education is 
increasing very quickly. 

9.7 From old to new: re-engineering the educational 
organisation 

Higher education seems to recognise the need for educational innovations 
with ICT. But is it capable of changing itself into “the” new learning 
organisation? Can it develop into a knowledge network in which students 
participate in interaction with colleagues (peers), experts (both on content 
and on learning process), and virtual environments (simulation, what if) at 
home, at the work/study place or somewhere else (using mobile 
communication). Is it able to change into a student-centred organisation and 
will it satisfy student demands? Among these demands are: 

- a just fit of learning (personalised learning — I want it to my taste and 
needs); 

- just in time learning — I need it now; 

- learning in the right place — I want it here, not there; 

- learning at the right time — I want it now, not then; 

- learning in a realistic setting — I want to see that it is relevant; 

- with immediate effect — I want to apply my new knowledge today; 

- with concrete effect — WISIWIHL, What I See Is What I Have Learned. 
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Will higher education be able to find added value in a focus on the 
“process” of learning rather than in a focus on content? Will it be able to 
enhance interactivity and feedback? 

Realising all this requires a profound change in educational organisation. 
However, the management of this change is hindered by characteristics of 
the traditional educational organisation [10], in which autonomous 
professionals operate on the basis of professional skills and standards. 
Management control is not very effective: the driving force is disciplinary 
content. The educational standard also prohibits self-control by students: the 
teacher teaches content; students have to adapt. The teacher tests on content; 
the students have to learn by heart. The organisation is flat, because the 
teacher is autonomous in the classroom. And teacher-oriented standards help 
to enforce the status quo. Management control will have to be empowered to 
break through this status quo: educational management (which is not the 
same as educational administration) has to be introduced. Quality standards 
that put the student in the centre have to be accepted. Teachers will have to 
work in a matrix organisation: teams of teachers with teacher middle 
management (team manager). 

The risk that “the” learning organisation cannot be realised is very real, 
because: 

- there is no culture of change; the prevailing culture is one of the status 
quo, not of participation; 

- educational management is not an accepted part of this culture; 

- results are defined as teacher results, not student results. 

Realisation of an ICT-supported educational environment therefore 
requires both managing organisational change and solving technology- 
related problems. It is no use to introduce information technology while not 
changing the organisation of education. In the latter case, the technology will 
be used to “deep freeze” the old organisation in technical automation, 
thereby reinforcing non-feasible characteristics. Also people’s acceptance of 
the electronic environment is an issue. This acceptance is, in general, better 
with students than with teachers, but, even so, small obstacles in ease of use 
(e.g., a relatively long start-up time for an application) can prohibit adoption. 

9.8 Functionality of a higher education electronic 
environment 

“The” higher education learning environment is a student-centred 
working environment with the following characteristics: 

- it is a knowledge network (in which information, peers, and experts have 
their place); 
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- it offers professional tools for getting, exploiting, and 
processing/applying information; 

- it facilitates communication with colleagues and experts (in the 
knowledge network); 

- it offers interaction with virtual environments (simulation, what if); 

- it is flexible in content, time, and place; 

- tools, communication, and interaction are integrated into one 
environment; 

- the environment is accessible at home, at the work/study place, or on the 
road (mobile communication); 

- the environment can be adapted to student and teacher needs. 

The starting point is the primary process: learning by the student in a 
knowledge network. Supporting this primary process is a secondary process 
of quality control: students account for their actions and results against 
recognised criteria of quality, inviting assessment by peers and experts. The 
tertiary process is that of coaching by teacher and educational institution. 

9.8.1 What student actions should the environment support? 

The integrated higher education electronic environment should support 
the following student actions: 

- navigating through the environment; 

- planning of the learning process using meta-structures of syntax and 
semantics; 

- planning and tracking of quality assurance of the learning process and 
learning results; 

- performing of the actual leaming/working process: 

- interaction with knowledge bases; 

- interaction with content experts: peers and professionals; 

- interaction with process experts: teachers; 

- building of and interaction with dynamic models (virtual worlds, 
simulations); 

- production of reports and products; 

- presentation and communication of results. 

- monitoring of progress and of quality of the leaming/working process; 

- evaluation of results, both the work produced by the students and what 
this work shows regarding their learning. 
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9.8.2 What functionality is needed? 

To support student actions, the higher education electronic environment 
must offer both generic and customised tools. The generic toolbox must 
offer: 

- navigator; 

- organiser; 

- information browser; 

- information systems (filing systems, data base systems); 

- e-mail/e-voice/e-video system; 

- GroupWare (including sharing of documents); 

- text processor; 

- spreadsheet; 

- presentation tool. 

Among the customised tools are: 

- educational information systems (administrative systems, library systems, 
WWW sites); 

- drill and practice applications; 

- professional, discipline-specific tools (e.g., programming tools, 
CAD/CAM tools); 

- professional, discipline-specific simulation tools. 

9.9 Integrated electronic learning environments 

An electronic learning environment will seek to combine the generic and 
customised tools of the electronic educational environment into one 
integrated environment offering the functionality needed by students. But 
there are also other requirements to be met. Requirements include [1 1], [12]: 

- Application requirements; 

- Design requirements; 

- Learning and teaching requirements; 

- Access requirements; 

- Management requirements; 

- User requirements; 

- Communication requirements; 

- Maintenance requirements. 

A full overview over these requirements is given in Appendix A. 

9.10 An example: Lotus LearningSpace 

One of the many electronic learning environments available today is 
Lotus LearningSpace. LearningSpace is an addition to the Lotus Notes 
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environment, a GroupWare environment with extended features supporting 
database-structures and web-compatibility. As stated in [8], “Lotus Notes 
provides a way for users to organise, share, collaborate, and integrate 
information in a secure environment. With Notes, you can seamlessly 
integrate the two worlds....” These two worlds are the world as we know it 
and a “virtual world”, in this case an electronic educational environment. 
Lotus LeamingSpace provides a number of standard database templates in 
the Lotus Notes environment, five to be exact, with functionality supporting 
educational activities. These five templates are Schedule, MediaCenter, 
CourseRoom, Profiles, and Assessments. These templates can be used to 
support diverse student activities, such as: 

- working in teams using dedicated course materials (Schedule, 
MediaCenter, and CourseRoom); 

- secure logging of personal student results and information (CourseRoom 
and Profiles); 

- integrated incorporation of personal student annotations (Schedule, 
MediaCenter, and CourseRoom). 

9.10.1 Schedule (the planning centre) 

Schedule guides students through tasks ordered in a specific sequence or 
structure. These tasks may include initiation of discussions and assignments, 
varying from the assignment to read a chapter of a book to an assignment to 
look for specific information on the World Wide Web or in the digital 
library. Schedule is an organiser for the course: what students should do in 
which week, unit or module. It also provides an archive of the course 
material. If students miss a unit, they can catch up by going through the 
Schedule. 



9.10.2 MediaCenter (information network) 

MediaCenter supplies a structure for organising all the information used 
in the course. To this information, key words and labels may be attached, 
such as: date, writer, document type, and source. An extra option is the 
invocation of Schedule functions; for example, a discussion or an assignment 
can be initiated after the student has accessed specific information in the 
MediaCenter. The storage of information in the MediaCenter is only the 
limited only by Internet protocols. Complete programs can be stored in the 
MediaCenter, downloadable for students. HTML, JavaScript-code and Java 
applets can be included in documents. Embedded Authorware applications 
and RealMedia files may also be included. 
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9.10.3 CourseRoom (interaction network) 

In the CourseRoom, all interaction between the participants (students, 
teachers, experts) takes place in a way which strongly resembles a threaded 
newsgroup discussion. Students and teachers may initiate discussions, 
participate in discussions, and also include attachments. These discussions 
may be open or private. In the CourseRoom, students may submit their 
individual or group assignments. The power of LeamingSpace lies in its 
support for teamwork; teams may work on an assignment in private; only 
after results are finalised are they submitted to the teacher. 

9.10.4 Profiles (customising the environment and ^ Vho’s who?”) 

In Profiles, students and teachers may reveal their faces, interests, and 
backgrounds to members of this virtual electronic world. Profiles also offers 
the possibility of configuring the system environment. For example, the 
MediaCenter may specify that a program has to be run which is stored 
locally on CD-ROM. Profiles then provides the system with the information 
where to find this CD. 

9.10.5 Assessments (the testing centre) 

The fifth database supports testing, initiated by the teacher, and, if so 
specified, automatic correction. Several types of questions, such as true/false 
and multiple choice, can be used in these tests. Random choice from (a part 
o^ an item-bank is also available. Several types of assessment are possible: 

- self-assessment which allows students privately to evaluate their level of 
knowledge at some point or other in the course; 

- graded assessment; 

- evaluative assessment. 

9.11 Does LeamingSpace meet the requirements? 

The functionality of digital learning environments, such as 
LeamingSpace, needs to be enhanced with standard software tools (e.g., 
Lotus Office Suite or Microsoft Office Suite) and customised software tools 
(educational information systems, specific professional tools) to create an 
electronic higher education learning environment. Given this situation, the 
digital learning environments proper can be assessed against the criteria 
given in Appendix A. Two recent assessments have been made in the 
Netherlands covering sixteen digital learning environments [11], [12]. A first 
global assessment on suitability for use in higher education yielded five 
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environments for further, detailed assessment: WebCT, TopClass, Oracle 
Online Learning Application^ Lotus LeamingSpace, Virtual 
Campus/EuroCampus. Conclusions were [12] that: 

- WebCT and TopClass are a good choice when used in addition to 
traditional education. 

In this situation, LeamingSpace is recommended when (team) 
communication is indicated; Oracle Learning Application is 
recommended when content reuse is indicated or large numbers of 
students have to be served. 

- LeamingSpace, Oracle Learning Application and Virtual 
Campus/EuroCampus are a good choice when used to replace part of 
traditional education. 

In this situation LeamingSpace is recommended for team-based learning; 
Oracle Learning Application is recommended when content reuse is 
indicated or large numbers of students have to be served; Virtual 
Campus/EuroCampus is recommended when infrastmcture is minimal. 

- Oracle Learning Application, LeamingSpace and Virtual 
Campus/EuroCampus are a good choice when a higher education digital 
learning environment is envisaged to replace traditional education. 

Oracle Learning Application is recommended when complete place and 
time independence is required; LeamingSpace is recommended when 
flexibility in didactic and coaching approaches is required; Virtual 
Campus/EuroCampus is recommended when the institution does not 
want to get involved in development, maintenance and distribution of 
courses. 

Experience within the Hogeschool van Utrecht with LeamingSpace is in 
accords with the above assessment. LeamingSpace has proven to be a stable 
environment, highly appreciated by both students and teachers. 
Approximately 40 teachers who develop their own courses currently use it. 
These teachers use LeamingSpace to broaden the view of students beyond 
books and black- or whiteboard. Students use new media and learn how to 
use the World Wide Web to their own advantage. Group work features are 
highly appreciated and firmly used within several courses. Using 
LeamingSpace, teachers feel invited to apply new media. However, pioneer 
teachers also see their investment in hours as a drawback and spend a lot of 
spare time developing their courses. 

Students experience LeamingSpace as new and different, and, because of 
that, as a challenge to use. LeamingSpace as a method of learning received a 
high appreciation in a limited evaluation among students in one of the 
courses. 

Maintenance of the LeamingSpace system is relatively easy, on the 
condition that an infrastmcture and operational knowledge exist for Lotus 
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Notes and for the Domino system. Building this operational know-how is, 
however, no trivial investment. It must also be stressed that from the start a 
substantial initial investment must be made in structuring the technical and 
organisational infrastructure. 



APPENDIX A: REQUIREMENTS FOR INTEGRATED 
LEARNING ENVIRONMENTS 

A learning environment will seek to combine the generic and customised 
tools of the electronic educational environment into one integrated 
environment. Requirements for such a learning environment include the 
following (this overview is based on requirements listed in [11] and [12], but 
requirements haven been reorganised and extended). 

Application requirements 

— individual learning; 

— cooperative learning; 

— project work; 

— problem/task oriented learning; 

— constructive learning; 

— self-supported learning. 

Design requirements 

— ease of design; 

— templates; 

— authorisation facilities; 

— ease of updating; 

— integration of audio and video. 

Learning and teaching requirements 

— scheduling and tracking; 

— instruction; 

— tasks (individual and group); 

— registered testing; 

— submission of reports; 

— presentation support; 

— different types of assessment; 

— filing; 

— printing. 

Access requirements 

— access to external digital resources; 

— access to internal digital resources; 

— access to the World Wide Web; 

— access to educational information systems; 
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— access to teachers; 

— access to students; 

— access to experts. 

Management requirements 

— course organisation; 

— group definition; 

— definition of learning route; 

— monitoring of learning route; 

— inspection of test results. 

User requirements 

— ease of use; 

— navigation support; 

— planning support; 

— monitoring support; 

— adaptable, individual definition of resources; 

— individual adaptation of learning route; 

— individual definition of tests; 

— environment is extendable to include my preferred resources, tools etc.; 

— easy to learn, easy to use; 

— online help. 

Communication requirements 

— document sharing; 

— group scheduling; 

— e-mail; 

— video-conferencing; 

— chat box; 

— white board; 

— bulletin board; 

— news group/ personal information centre; 

— World Wide Web. 

Maintenance requirements 

— Web-based communication interface; 

— consistent data base structure; 

— Windows NT and Unix compatible; 

— secure operation; 

— fault monitoring; 

— allowing authorisation; 

— extendable; 

— easy to install and maintain. 
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Abstract: In a relatively short time, educational technology has become a basic 

component of instructional life at almost every college or university around the 
world. Its effects on teaching and learning, however, have not yet been 
assessed satisfactorily. Throughout the 1998-1999 academic year, the 
Wellesley Technology Assessment Committee (or WTAC) researched the 
instructional use of technology at Wellesley College. The committee’s work 
told us that we wanted to know more, and to know differently, about how 
technology was affecting the nature of teaching and learning in our 
classrooms. We wanted to examine what was happening in human domains 
affected by the machine: inside human minds engaged in teaching and 
learning; in human social interaction; and in disciplinary knowledge, wherever 
and however such knowledge might be encoded. This paper details Phase I of 
a multi-year project. We believe that both the process we developed and the 
findings of this preliminary phase will interest those responsible for 
implementing technology plans on their campuses, and we urge other 
educational institutions to see our process as a model. 



1. INTRODUCTION 

Throughout the 1998-99 academic year, a diverse cross-institutional 
committee met to develop an agenda for research on the instructional use of 
technology at Wellesley College. The WTAC, of which the authors are 
members, grew out of an earlier task force charged to survey the diffusion of 
technology on the campus for the purposes of budget and policy planning. 
Our work during that first project told us that we wanted to know more, and 
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to know differently, about how technology was affecting the nature of 
teaching and learning in our classrooms. We wanted to examine what was 
happening in human domains affected by the machine: inside human minds 
engaged in teaching and learning; in human social interaction; and in 
disciplinary knowledge, wherever and however such knowledge might be 
encoded. 

This paper describes Phase I of a multi-year project, during which period we 
brought our larger questions into sharper focus and set the stage for further 
research on the roles, benefits, and dangers of using e-mail and the web. We 
believe that both the process we developed and the findings of this 
preliminary phase will interest those responsible for implementing 
technology plans on their campuses, and we urge other educational 
institutions to see our process as a model. 

The rest of this section addresses the rationale behind our strategy and a brief 
history of the efforts to build an infrastructure for instractional technology at 
Wellesley College. Section 2 discusses the methodology employed by the 
WTAC committee, while section 3 analyzes the results of faculty and 
student focus group surveys. Finally, section 4 describes the current and 
future research plans initiated by the committee. 

1.1 Rationale 

A campus community reacts in complex ways to the introduction of new 
technology. On the one hand, faculty frequently complain that technology is 
being imposed on them from the top down — even as they are making their 
own requests for particular technological needs. And on the other hand, 
administrators fear that technology dollars will not be well spent, even as 
they struggle to move their campuses farther and faster into the technological 
future. Administrators have their ideas; faculty have theirs. And students 
(and parents), of course, have theirs. 

We have granted technology a place in the classroom with little 
knowledge of, but a great deal of hope about, its role in instruction. It has not 
been instructional need driving the widespread infusion of technology into 
the educational setting. Campus-wide information systems (CWIS), 
including e-mail and electronic messaging systems, were implemented for 
business purposes and adapted to teaching purposes, rather than the other 
way around. Teachers, even at the college level, have come to technology 
late, and in limited numbers, so a rich understanding of the role of 
technology in learning has yet to be developed. (And such an understanding 
is complicated by the fact that technology is a moving target, constantly 
changing.) 
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And technology is expensive. Those who provide the funds to equip and 
maintain our classrooms with wiring and machines want to believe that they 
are getting a return on their investment. These providers ask, legitimately, 
the first questions that are inevitably asked of instructional technology: 
‘‘Does technology improve learning?'' Teachers ask a corresponding 
question: “Will my investment in time pay off? Can I teach any better using 
technology than I can without?" 

WTAC seeks to redefine these questions. By now, it is a commonplace 
that technology is here to stay. A classroom devoid of technology would not 
interest future generations of students. And by now, teachers have had time 
to develop a wide variety of technological implementations. WTAC, 
therefore, has framed the questions differently: “How are teachers teaching 
and students learning in today's technological world?" How are teachers 
shaping the classroom, what challenges are they facing, what surprises have 
they encountered, what commonalties and differences lie across different 
uses of technology? Equally important to our project is deciding who asks 
the questions, who answers them, and with whom the answers are shared? 

We believe answers to these questions must be sought in places 
previously overlooked. We must survey not only the highly visible users of 
technology but also those who are resistant, or who are new to this kind of 
teaching. Not only teachers must be surveyed but also students. Not only 
faculty and students must be involved, but also administrators, librarians, 
and learning specialists. Finally, we seek to disseminate our findings across 
disciplinary and administrative lines. Hence, the co-authors of this report 
include the Director of the Office of Institutional Research, the Chair of the 
Computer Science Department, and the Director of the Writing Program at 
Wellesley College. We three authors all served as members of WTAC and 
make an effort, in this report, to report faithfully the workings of this 
committee. We write with the committee’s approval. But to the extent that 
our comments are interpretive in nature, we take primary responsibility for 
those interpretations. 

1.2 History 

Wellesley College, a selective liberal arts college for women, located in a 
quiet town just outside Boston, Massachusetts, U.S., has, for several years, 
enjoyed a place among “America’s 100 most wired colleges” (ZDnet, 1999). 
However, this status has not come quickly or easily, nor do we feel that we 
yet fully understand how to teach well or broadly with the wiring we have. 

In 1989, when the College underwent reaccredidation, the visiting 
committee noted as a shortcoming that Wellesley lagged behind similar 
colleges in its uses of technology. That committee’s report prompted a series 
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of technological initiatives that led to a gradual expansion of instruction by 
technology, to the point that we are now poised to address serious questions 
about the impact of technology on our teaching. 

Table 1 summarises key points in the history of our technological 
development. Each point in this history was strategically developed; looking 
at this history retrospectively, however, it is clear that, though we operated 
with a reasonably long-range vision at every stage of the planning process, 
our vision with regard to technology was always naturally limited. 

Table 1. Development of a Technological Infrastructure at Wellesley 

1969 Rental time on IBM 1 130 to use for instruction 

1973 Use of the Dartmouth Timesharing System part-time 

1976 Purchase of a DEC-System 2040, first local system 

1984 Birth of the CS Department, with concomitant increase in facilities 

1989 The “Committee of the 90s” report advocates: a PC on every faculty desktop; 

establishment of several “PC-equipped” wired classrooms 
1991 Faculty workstation project is completed 

1994 “PC-equipped classroom” in every building is accomplished 

1994 Every dorm is wired (the “dormnet” project) 

Campus-Wide Information System is established; access to WWW 

1997 Media Center established 

1998 Web literacy course introduced 



This chronology, however, highlights only the installation of wiring and 
equipment — a precondition for anything substantive, but certainly not the 
real story of instructional technology. To tell that story, we must highlight 
the series of campus-wide committees charged with finding ways to move 
from wiring to teaching: 



Table 2. Ten Years of Committees on Technology 



Years 


Name 


Objectives and Actions 


1988-90 


Technology 

Advisory 

Committee 


Provide technology to faculty and students, partially for 
purposes of curricular development 
Initiate major capital campaigns to support faculty 
workstations, wired classrooms, and grants to faculty to 
develop instructional applications of technology 


1993-95 


Task Force on 
Technology in the 
Curriculum 


Recognise the pivotal role of technology in the curriculum 
Identify the need for a clear articulation of the role that 
technology plays in the curriculum 
Recognise the continuous need for adequate facilities 


1996-98 


Task Force on 

Information 

Services 


Assess the diffusion of technology on the campus (both 
administrative and curricular) 

Report to the Trustees about the current state of 
technology, identifying areas in the infrastructure of 
satisfaction, problem, and need 

Identify need to assess technology as a tool for teaching 
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Years Name Objectives and Actions 

and learning, solutions for technological literacy and 
access issues of students, and concerns with technology 
needs for faculty research 



This history clarifies that early committees concerned themselves, first 
with the acquisition and distribution of technology; next, with developing 
incentives to implement instructional technology; and then with reshaping 
the organisational structure to keep pace with changing technology and with 
assessing the new structures. Only now are we at the point where we can 
seriously address questions about the relationship between technology and 
learning. 

Certain features of Wellesley’s approach remain constant throughout. 
First, the goal has, from the beginning, entailed equal access to technology, 
access equally distributed to all faculty (regardless of research needs and 
discipline), to all students (regardless of prior experience and income level), 
and to all administrative and support staff (regardless of prior experience 
with technology). Second, Wellesley positions itself strategically in the 
middle of the pack, supporting well developed rather than cutting-edge 
technologies. And finally, Wellesley consistently employs an open planning 
process, whereby planning committees typically include multiple 
constituencies and collect data among all levels of users. 

These strategies continued to serve WTAC well in 1998-99, as the 
following sections show, and bring us to the present, ready to undertake 
research rather than evaluation and assessment. This tale reveals an 
evolution from committees charged to enable technology in the curriculum 
to the current committee charged to develop an understanding of the 
interaction between technology and the curriculum. 



2. METHODOLOGY 

WTAC initially constituted itself in 1998-99 as a small committee most 
of whose members had served on the Task Force on Information Services. 
The Committee was convened by Lee Cuba, Associate Dean of the College 
(now Dean of the College) and Professor of Sociology, and includes, in 
addition to the authors, the following membership: Micheline Jedrey, Vice 
President of Information Services and College Librarian; Tom Cushman, 
Sociology; Andrea Levitt, French and Language Studies (now Associate 
Dean of the College); David Pillemer, Psychology and Faculty Co-director 
of the Learning and Teaching Center; Steve Schiavo, Psychology; Nancy 
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Weinstein, Belle Liang, and Angie Evans, all of the Office of Institutional 
Research. 

The work of the WTAC committee consists of five major phases: 

1) Planning and General Assessment 

2) Faculty Focus Groups 

3) Student Focus Groups 

4) Empirical Studies 

5) Dissemination of Findings 

At this writing, three phases have been completed and the fourth is 
underway. 

2.1.1 Phase One: Planning and General Assessment 

The original Technology Task Force convened on a number of occasions 
to discuss its goals and plans for the project. The committee defined the 
research question {''How does the introduction of new information 
technologies into courses affect teaching and student learning?”), decided 
on the make-up of an expanded committee, and outlined projects for the 
year. These projects centered on two sets of focus groups (faculty and 
student) to be led by members of the committee; these focus groups would 
elucidate questions of concern to the entire community. These questions, in 
turn, would determine research projects for subsequent years. Once we had 
settled on the focus-group format, the committee then drafted the questions 
to be explored in the Faculty Focus Group sessions, and selected the faculty 
who would attend. 

2.1.2 Phase Two: Faculty Focus Groups 

Faculty representing the full range of disciplines, rank, and experience 
with technology were invited to meet in groups of five to eight to discuss 
their classroom uses of and students’ responses to new technology. Four 
focus groups were based on “instructional method.” In addition, another 
group comprised faculty who had shown themselves in public forums to be 
openly critical of or enthusiastic about technology. Almost all the faculty 
accepted invitations; a few declined due to prior commitments. The 
following groups were convened: 

1) web-site group 

2) foreign languages group 

3) imaging group 

4) mathematics and quantitative reasoning group 

5) enthusiasts and critics group 




Assessing Instructional Technology 



223 



Two faculty members facilitated these focus groups. The groups were 
prompted to discuss the following topics: classroom uses of technology; how 
these uses have evolved over time; how or if new technologies influenced 
the content or substance of their courses; how or if new technologies 
affected the way they teach; faculty perceptions of students’ learning before 
and after technology implementation; and shifts in disciplinary values under 
the influence of technology. Most of these topics were covered 
spontaneously during faculty discussion; facilitators then prompted those 
that were not spontaneously raised. 

2.1.3 Phase Three: Student Focus Groups 

Fourteen students were selected more or less randomly to participate in 
two focus groups conducted by the Office of Institutional Research. With 
non-faculty members leading the groups, and students promised 
confidentiality, we hoped students would speak freely about their 
experiences of instructional technology at Wellesley. Students were 
prompted with questions that closely paralleled those asked of faculty. The 
focus groups were held during spring break. 



All focus group discussions were audio-taped and transcribed; in 
addition, the facilitators took notes and wrote summaries of what they saw as 
key points developed during the discussions. 



3. FOCUS GROUP RESULTS 

The discussions in the faculty focus groups were very different from 
those in the student groups. The faculty in general had more complex 
perceptions; they had more detailed knowledge of technology; and they 
thought about the impact of technology from both the teacher’s and student’s 
points of view. The students tended to talk about what they had experienced 
and rarely mentioned the teacher’s perspective. However, there were few if 
any points at which the discussions were at odds. Faculty characterisation of 
the students’ point of view was generally consistent with the student group 
discussions, although often not as detailed. 
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3.1 Faculty Focus Groups 

The most striking impression from reading the focus group transcripts is 
that faculty at Wellesley seem to implement technology carefully, and 
almost always in response to pedagogical need; there was no evidence that 
faculty implemented technology simply because they wanted to implement 
technology. Most faculty identified student engagement as a key reason for 
bringing technology into a course. For example, those who set up web pages 
asked students to help build the initial web page and reported a great deal of 
excitement at this shared venture. They use presentation software to make 
the content of lectures more accessible and understandable. They develop 
knowledge bases to put facts, images, and cultural materials at their students’ 
fingertips. 

Teachers expressed considerable interest in whether new capabilities 
afforded by technology can change what and how students learn. For 
instance, many teachers reported that, because it is now easy to use images 
to teach an idea, they now use more visuals in class. At the same time, 
faculty in text-based disciplines, such as languages and literature, although 
they too have begun to use electronic imaging to aid their teaching, 
expressed concern about what will happen to text: “Is literature dying?” 
they asked. “Is the love for text dying?” Other faculty wondered if students 
are able to read and remember and understand long chunks of material as 
well as they used to. 

A consistent theme in all faculty discussion is how much time new 
technology takes. There is a steep learning curve; mastery of a new 
technology only comes with considerable experience and time investment. 
Sophisticated users master new products relatively easily; for the 
unsophisticated, the prospect of having to master a new application is 
daunting. They expressed worry that they may end up spending too much 
time on learning the technology, not on developing their teaching. When the 
development could be done collaboratively, it worked well; however, many 
faculty reported feeling isolated if they were the only ones in their 
departments involved. New versions of software and upgrades in hardware 
often cause extra work. 

Still, a wide range of faculty agreed that technology frees up class time to 
do different things. In a number of disciplines, some of the more mechanical 
tasks either are taken over entirely by technology (number crunching, for 
example), or can be handled by technology outside class (looking up words 
in a foreign language dictionary; learning the strokes necessary to form 
characters in Chinese), allowing the teacher more time to work on “higher- 
order” tasks in class. However, some faculty worry about whether this leads 
to certain, formerly valued skills now being black boxed, downgraded in 
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importance. As the computer takes over more and more functions, teachers 
must restructure their courses, changing the emphasis of lectures and 
assignments. 

Few teachers mentioned the most pervasive technological change 
affecting academic work — the word processor, but nearly everyone 
mentioned that other widespread innovation — e-mail. E-mail is now used 
extensively for communication between faculty and students; many 
questions now get asked and answered outside of class time. Faculty saw this 
as beneficial (students do not get hung up on unresolved questions) but also 
potentially troubling (e-mail is sometimes used as a way to avoid direct 
interaction; faculty may not be able to get to know some students as well as 
formerly). 



Table 3. E-mail 

Faculty Point of View Student Point of View 

Positive Convenient, timely response Convenient, timely response 
Negative Less personal contact Less personal contact 

May take more time 

Disciplines: Used by almost everybody 



Table 4, In-class projection (text, lecture notes, programs, images, web pages) 





Faculty Point of View 


Student Point of View 


Positive 


Focuses the attention of whole 
class in one place; easy to 
demonstrate software or display 
material; gives flexibility in 
presentation 


Generally positively regarded, 
expected 


Negative 


Compatibility, upgrades, 
obsolescence, equipment 
malfunction 


Can be overdone, very disruptive 
when it does not work as expected 



Disciplines: Sociology, Comp. Science, Literature, Writing, French, Art, 
Geography 



Table 5. Software for skill training (characters, syntax, pronunciation, oral presentation) 



Faculty Point of View 
Positive Frees up class time for “higher 
level” activities 

Negative Black boxing concepts rather 

than drudgery, concern whether 
students acquire breadth, learn 
underlying concept 



Student Point of View 

Can work on own time, at own rate, 
as much as needed 
Software comes to define what 
student thinks is to be learned 



Disciplines: Japanese, Chinese, French, Math, Astronomy, Psychology, Language 



Studies 
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Table 6. Organised Knowledge Base (images, slides, maps, statistics, cultural material) 



Positive 


Faculty Point of View 

Images can replace text, 
organises material, new kinds 
of material made available 


Student Point of View 

Much liked 


Negative 


Copyright issues, obsolescence, 
time consuming to assemble, 
time consuming to co-ordinate 


Some prefer paper 



Disciplines: Art, Sociology, French, Greek & Latin, English, Literature, 
Geography, Physics, Spanish 



Table 7. Internet Resources (linked web-page, web searching) 





Faculty Point of View 


Student Point of View 


Positive 


Much information available 


Much information available, no 
standards for information 


Negative 


Need for teaching students to 
be critical of sources 


Students may use instead of library, 
plagiarising 



Disciplines: French, Astronomy, Physics, Sociology, Classics, Computer Science 



Table 8. Archival course web-site (syllabi, lecture notes, assignments, links to web resources, 
student, papers) 



Positive 



Negative 



Faculty Point of View 

makes administration of course 
easier, easier to connect 
students to information sources 
time consuming to develop; 



Student Point of View 

generally positively regarded, helps 
to think visually 

interest may wane, may take for 



linked web-sites may disappear granted, prefer paper 



Disciplines: Greek & Latin, French, English, Sociology, Biology, Computer Science 



Table 9. Course Web-site for Project (student generated) 





Faculty Point of View 


Student Point of View 


Positive 


very motivating when course 
project 


Students see interconnections 


Negative 


A lot of work, requires 
technological sophistication 


A lot of work 



Disciplines: French, History, Spanish 
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3.2 Student Focus Groups 

The discussion in the student focus groups was less wide-ranging and tended 
to reflect individuals’ reactions to the uses of technology to which they had 
been exposed. 

In moderation, students liked the use of presentation software when it 
was seamless and relevant to the instructor’s teaching of course material. 
They saw real benefits to having lecture outlines on-screen. However, they 
also discussed the problems of going overboard with on-screen material, 
which they saw as a loss of flexibility and an overemphasis on detail. They 
thought that in-class projection was especially relevant in visually oriented 
courses (e.g.. Art History, Astronomy) or those where simulation makes 
complex concepts more understandable (e.g.. Physics, Oceanography, 
Biology). Students saw as real detriments to a course, problems arising from 
failure of equipment or from teachers using technology they had not 
mastered, and logistical problems resulting from rapidly changing hardware 
and software. 

Students find e-mail a convenient way to communicate with their 
instructors and use it in moderation. They find it useful for getting quick 
responses to simple questions outside regular class time. Some admit that 
they use e-mail to handle uncomfortable situations (e.g., asking for an 
extension on an assignment); others conscientiously avoid e-mail and make 
the effort to see or call their instructors in these situations. Students 
participate in course bulletins only when the instructor actively contributes 
to the bulletin by posing interesting questions, posting responses, and 
supporting an interchange among the students in the course. In some classes, 
the bulletin becomes a sort of public e-mail where the instructor is asked 
questions by students and responds to them individually, but the interchange 
among students never develops. 

Students appreciated the convenient accessibility as well as the breadth of 
information (e.g., links to relevant resources) on the Web. Many students 
understood that Web sources vary in accuracy of information and therefore 
thought it was useful to have the professors help them determine legitimacy 
of Web sites. Students liked having course materials (e.g., outlines of 
lectures, discussion questions, reading lists, answers to exams) accessible on 
the CWIS in moderation. It was important that CWIS materials be easy to 
find, up-to-date, and relevant to lectures. Even if materials were available on 
CWIS, students wanted to read them in hard copy and typically printed them 
out. 

A number of students complained of having problems and feeling 
intimidated when they were required to use software for course work without 
adequate support and specific training. Students noted that it seemed 
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especially hard to find support or tutoring for software used only in specific 
classes (e.g., PowerPoint, SPSS, Mathematica). 

Table 10. Communication 

E-mail Convenient way to communicate with instructors 

Quick responses to simple questions outside of class 
Some use e-mail in awkward situations (asking for extensions) 

Course Students participate only when the instructor actively contributes 
Bulletin Sometimes a sort of public e-mail between instructor and class 
members, no student-student posting 
Help shy people participate in discussions 
Help students to write the way they speak 

Help students talk about sensitive topics (e.g., pornography) 



Table 11. In-class presentation software 

Benefits In moderation, students liked the use of presentation software when it 
was a seamless and relevant to course material 
Help focus their attention 
Help organise the lectures 

Especially useful in visually-oriented courses (e.g.. Art History, 
Astronomy) 

Problems Too much structure, information 
Equipment failure very disruptive 
Rapidly changing hardware and software 

Teachers using technology which they have not mastered 



Table 12. Supplementary Teaching Software (CD-ROM textbooks, Language drills, 

Mathematica, V-labs, SPSS, PowerPoint) 

Benefits Seen as tools needed in mastering subject matter 
Problems Software running on only one platform, or on the newest equipment. 
Sometimes felt lack of interaction with teacher. 

Often had insufficient training and support. 

Most a problem with software used only in a few classes. 



Table 13. Easy Access to Information 

Internet Liked the convenience, accessibility and scope of information available 
on the Web. 

Many understood problems of reliability of Web sources and were 
interested in how to determine the legitimacy of information at Web 
sites. 

Course Liked having course materials accessible on the CWIS in moderation. 
materials Important that CWIS materials be easy to access, up-to-date, and 
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Internet Liked the convenience, accessibility and scope of information available 
on the Web. 

Many understood problems of reliability of Web sources and were 
interested in how to determine the legitimacy of information at Web 
sites. 

on the relevant to lectures. 

CWIS Even if materials were available on CWIS, students wanted to read 
them in hard copy and typically printed them out. 



4. FOURTH PHASE: RESEARCH PROJECTS 

During Phase Four, the committee met to cull the results of the focus 
groups for areas that deserve further study. We looked for areas that were 
mentioned recurrently, by faculty and students alike, across disciplines and 
user groups, and with some degree of ambivalence. While some uses of 
instructional technology are clearly still rough and draw criticism from 
faculty and students alike (packaged CD-ROMs; presentation software), 
some uses are well-developed within the context of certain disciplines 
(SPSS), and others (e-mail, the World Wide Web) have quickly become 
widespread, altering the culture of learning and teaching in ways that invite 
reflection and question. It is these latter that the committee has decided to 
investigate during the upcoming year. Each of these small-scale studies 
attempts to explore and quantify the effects of a specific technology on 
teaching and/or learning. We estimate that each study can be completed in 
two semesters. 

Of the four studies we identified, two are being conducted while the 
remaining have been postponed for the future. The studies under way are 
particularly important because they have a greater effect on the intellectual 
life of all members of our community and the College as a whole. 

4.1 Study of Internet Resources Use 

The faculty focus groups expressed much concern about the use of the 
Web in courses, particularly about the unreliability of information on the 
Web and about students’ ability to assess critically the quality of the 
information. The first study will assess students’ use of the Internet focusing 
on this ability. About two hundred students will be surveyed in the 1999- 
2000 academic year. 

Recent studies of the abilities of users to locate information on the web 
(see e.g.. Spool et. al. 99) do not address the validity of this information and 
its critical evaluation. Other recent studies of high school and college 
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students use of the web (Blumberg & Sparks 99) and evaluation of its 
contents (Lubans 99; McCollum 98) focus on students’ perception of the 
quality of web contents, which may or may not be accurate (e.g., a student 
may feel that he or she has found the answer to a search, although this may 
not be the case). For a comprehensive survey of such studies see (Levitt & 
McDonald 99). 

Our study plans to have students search for answers to a variety of 
questions (including questions that may not have answers, as well as 
questions that may have easily accessible, but misleading, “answers”). We 
will, then, evaluate the results of their searches and compare them to the 
students’ perception of correctness in their answers, thus getting a more 
accurate assessment of the way they use the web resources. 

4.2 Studies of E-mail and Conferencing Use 

The topic of the nature of communication carried on via e-mail has come 
up in several contexts. Teachers have expressed concern that they have less 
personal acquaintance with students now that so much communication can 
be handled by e-mail. Students have reported how much they like the 
immediacy of e-mail responses — quick responses during late hours are 
especially appreciated. Some students report selective use of e-mail (quick 
answers to simple questions, asking for extensions). There is some sense that 
the communication at a distance provided by e-mail leads to its being used 
for avoiding unpleasant situations. 

Starting this September, the College is switching from an old stand-alone 
e-mail and bulletin system to an integrated conferencing system that uses an 
attractive graphical user interface. It is expected that this user-friendly 
conferencing system will greatly increase communication among the 
members of the College. These circumstances, therefore, make this study 
timely. Two related projects are planned. 

The first is a survey of how e-mail and conferencing are actually used by 
faculty and students. The results could provide information on the range and 
variation of the use of e-mail in courses. 

The second project is more exploratory. The issue is how the intended 
content and the understood content of the message differ from what is 
written. A preliminary study could be done in a class, a sort of “role playing 
through e-mail task.” The student would be provided with the description of 
a situation composed of a set of e-mail messages. The student’s task would 
be to interpret the situation and then to compose a responding e-mail 
message to complete the exchange. Data would be collected, before they 
responded, on how they understood the situation, and again, after they 
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responded, to determine what they intended their message to accomplish and 
why. 

Both studies could provide information on problems stemming from 
using or not using e-mail, and on the more successful uses of e-mail. 

The following studies have been identified as worth pursuing but have 
not yet been addressed. 

4.3 Assessment of the Form of Information Presentation 

A major aspect of how technological innovation has affected teaching 
and learning is that it has greatly facilitated work with information in non- 
textual forms. Incorporating visual material (either still images or video 
sequences) as a part of a document or presentation is now relatively easy. 
These capabilities have been exploited in various courses, but it is not 
always clear how much they have affected the way students learn material. 
Sometimes they appear to have been clearly beneficial; in other instances, 
the benefits are less clear. 

To address these issues, we propose two parallel studies. For each we 
will develop or find several documents in a general content area which vary 
with respect to how much they use images and how much they incorporate 
hypertext linking. One study will have a set of documents that systematically 
vary in the degree to which they incorporate visual and video materials. For 
the second study, the documents will vary with respect to how much they 
incorporate hypertext links. 

4.4 Information Accessibility on Web Sites 

The web, the academic use of the web, and course web sites in particular, 
were the topic of much discussion in faculty focus groups, with somewhat 
more limited discussion in student focus groups. Some faculty have 
developed course web sites, and much effort has been expended putting 
information on the CWIS. One of the problems in developing a web site is 
that the person creating the site has a very different knowledge of the site 
than has a naive user. Also, it is very difficult for the developer to anticipate 
how the user will go about looking for information. When the size of a site 
gets even moderately large, it may become difficult for first-time visitors to 
navigate effectively and find the information they need. 

This study would involve looking at the behaviour of people seeking 
information on web sites, perhaps using the “treasure hunt” approach. People 
would be asked to look for some specific facts on particular sites, and their 
behaviour recorded. The expectation would be that good and bad design 
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features, as well as efficient and problematic search strategies would be 
identified. From the study, we could develop a fairly simple tool which 
developers could use to assess the efficacy of web sites they have designed. 
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Abstract: Online learning comes up whenever the issue of improving teaching and 

learning is mentioned in our current educational institutions. Based on 
multimedia programs and networked computers, it seems very promising. But 
as holds true of education anywhere and at any time, no simple blueprint is 
available to transform educational institutions and the organization of learning 
processes. So it is legitimate to ask how online learning must be superior to 
traditional learning and what we should strive actually to achieve. Five 
panelists (authors^'^) were asked by the panel organizer (author^) to present 
their perspectives to an audience who participated in a lively discussion. This 
paper is based on statements prepared after the event. Illustrating the range of 
ideas and experiences that comprise the current state of online learning, this 
collection also adds an international perspective. 



1. THE CHALLENGE OF REALIZING ONLINE 
LEARNING 

Werner Beuschel, beuschel@fh-brandenburg.de 
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1.1 From an enabling technology to better learning 
environments 

Technological developments like the World Wide Web, multimedia 
tools, or CD-ROMs are clearly enablers for new ways of teaching and 
learning. Not surprisingly, a myriad of individual or group efforts in 
educational institutions aim to capitalize on these opportunities. 
Consequently, organizations face the dual challenge of integrating new 
information technologies to enhance learning while providing the 
appropriate infrastructure to support these technologies. 

In addition, traditional forms of education face competition from a 
number of institutions that label themselves as “online,” “distance,” “virtual” 
or even “cyber,” and promise to provide easier access to knowledge and 
certificates via online classes [2]. They argue that online learning has many 
advantages: (1) temporal independence for individual learners who can 
choose to study at their own discretion; (2) geographical independence for 
individual learners who no longer need to commute; and (3) up-to-date 
materials tailored to individual learners. Options in restructuring efforts 
include not only the “wired university,” but also a completely different 
approach to the current institutional foundations: This perspective suggests 
that dot-edu could evolve-or devolve, depending on the reader’s point of 
view, into dot-com. 

As a consequence, universities are facing uncertainty on many levels and 
even confront the suggestion to apply the reengineering approach to solve 
their “structural and financial crisis” [cf. 6]. Every institution grapples with 
the dilemma of which strategy to follow and which steps to take. A dearth of 
data informs their choices. The foreseeable long-term costs of adopting and 
maintaining a new technology seem to forbid any quick-and-dirty 
approaches. New technologies are costly, and institutions are loath to 
commit to several rounds of expenditures with no promise of a viable 
outcome. And all larger investment plans obviously require steps for 
funding and stable financing; costs for retraining personnel and marketing 
cannot be forgotten. 

Thus, the current “path” to change in educational institutions is contested 
terrain and needs public discussion as well as academic clarification. This 
paper aims to address both aspects. In it, several authors reflect variously on 
ways to improve learning environments through information and 
communication technologies. 
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1.2 From individual experiences to a common view 

A host of individual and regional projects have implemented online 
learning in many countries. Such a list could begin with the famed Open 
University in the UK, followed by the obviously successful example of the 
University of Phoenix Online in the US. Nevertheless, how we arrive at 
possible answers to the organizational and strategic questions is still not 
clear. In other words, what can we infer from these experiences, limited in 
time and extent, in order to establish a common understanding about 
implementing online learning? 

The author has been involved in a number of efforts to analyze and to 
start online learning projects in Germany [cf. 4, 7]. A closer look at these 
examples reveals that almost no two of them have similar institutional and 
organizational features. The complexity of educational efforts in them makes 
it hard to compare. Nor do they easily let us set up categories of strategic 
approaches. If a main conclusion can be drawn from one national study [4], 
it shows that the seriousness and the multitude of problems associated with 
introducing online learning environments must not be underestimated. 

So far, we can only point at the advantages or disadvantages of certain 
approaches. Large-scale projects entail obtaining stable funding sources 
needed to support retraining personnel and marketing efforts. For this 
reason, low-budget alliances, even on the level of lecturers, in educational 
institutions may alleviate the burden of decision making and provide a 
temporary test bed for experimenting with development options, before 
further steps are taken [1]. On the other hand, alliances of equal partners 
seem to foster sustainable results. Local small-scale experiments all too often 
do not result in integration into the regular teaching process after the 
individual effort or the funding ends, as institutional or sometimes legal 
obstacles prevail. 

Nevertheless, the difficulties encountered by projects such as the Western 
Governors University [8] motivate us to continue the search for an analytical 
framework that will allow us to leverage the data from these efforts. Until 
then, we should be careful not to put “all our eggs in one basket.” 

In addition to the difficulties encountered at the organizational level, 
evidence, though based only on small figures, of students’ frustration with 
the online learning process is beginning to emerge [cf. 3, 5]. This is a 
reminder to maintain our teaching and learning priorities while using 
technology. 

As we consider the possible outcomes of educational change, it is crucial 
that we develop a common means of assessing the underlying rationale for 
these worldwide changes. Not surprisingly, agreement already exists in the 
form of agreement on disagreement. The following examples help illustrate 
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the disparate views of the underlying causes and outcomes of educational 
change. 

Renowned management author, Peter Drucker, predicts an end to 
academic institutions as we know them; 

“Thirty years from now the big university campuses will be relics. . . . 
The college won’t survive as a residential institution.” 

Xerox PARC researcher, John Seeley Brown, takes another position and 
focuses on the longstanding tradition of universities and the complex 
relationship between knowledge, communities, and credentials. He states: 

“Institutions of higher education are more likely to be reconfigured 
than bypassed or abandoned.” 

Outspoken technology critic and historian, David Noble, decries the 
reappearance of diploma mills. He applies the metaphor of “digital diploma 
mills” to question the motives of some players in the field of educational 
change. Behind the rhetoric of new learning and teaching environments, he 
assumes the application of rationalization to academic organization: 

“The unspoken agenda is to remove direct labor.” 

1.3 From pragmatic to analytical questions about online 
learning 

The following reflections should help frame a more analytical approach 
to determine contextual issues of online learning. While, for a variety of 
reasons, a common view of online learning may be hard to achieve, as 
discussed above, the need increases for a rational basis for assessing 
educational change. In addition, we need a basic framework that will provide 
a basis for making decisions about what to embrace and what to avoid in the 
development and use of online learning environments. 

A list of issues is just a first step towards such a framework, and may 
provide a common ground for those who want to share different experiences 
with the transformation of learning. But we believe that the list should 
emphasize contextual questions, focusing on the interaction of learning with 
other dimensions. Different lists might include economics, legal issues, 
curriculum development, policy, or others. In a further move towards a 
methodology, the potential interactions of these areas must be carefully 
considered Finally, the concurrent appearance of methodological, 
organizational, and strategic issues in the implementation process of online 
learning must be addressed in the framework. 

The list here states bilateral relationships and includes questions about (1) 
learning and technology, (2) learning and pedagogy, (3) learning practices 
and prerequisites, (4) strategies, and as a consequence of current 
experiences, (5) next steps: 
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1 . Learning and technology: Do we agree that using networked 
information technology will enhance learning? Which learning 
theories support our view? Is there a difference in learning and 
leaming-to-leam, and should that be reflected in technological 
support? Is there a dividing line between online and face-to-face- 
learning? 

2. Learning and pedagogy: What is our particular vision of online 
learning? What is its value added? How do we evaluate and what 
criteria do we choose? What infrastructure is needed for a cross- 
institutional or intra-Zintemational exchange of learning material? Can 
we leverage existing infrastructures? 

3. Learning practices and prerequisites: How different is learning 
online? What are the prerequisites? What changes are to be made in 
learning practices? How do we support good existing practices? How 
do we support acquiring social competence by group-learning 
processes? How do we prepare students and teachers to learn and teach 
in online environments? 

4. Institutional and organizational strategies: What are appropriate 
strategies for setting up and supporting online classes in educational 
institutions? What are distinctive features or guiding principles for a 
strategy? Are networks better than other approaches? How do 
educational institutions select appropriate strategies? Are online 
classes viewed as a supplement or a substitute? 

5. Next steps: What are the most controversial issues? Which strategies 
do not work? Are there any recognizable success factors? Which 
problems do we want to tackle next? 

In the following sections, five authors, affiliated with institutions around 
the world, present their views on some of the questions above. All the 
authors are involved in academic or professional decision-making for 
multimedia use and online learning. As a group, their backgrounds cover 
areas relevant to the discussion of online learning, e.g. design, use and 
evaluation of concepts; and the implementation of educational networks 
within and among universities. 
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2. BETTER LEARNING ONLINE! 

Alfred Bork^ bork@ucLedu 

We are living in 1937, and our universities ... are not halfway out of 
the fifteenth century. We have made hardly any changes in our 
conception of university organization, education, graduation ... for 
several centuries. The three or four year course of lectures, the 
bachelor who knows some, the master who knows most, the doctor 
who knows all, are ideas that have come down unimpaired from the 
Middle Ages. Nowadays, no one should end his learning while he 
lives and these university degrees are preposterous. 

H.G. Wells, The World Brain, 1937. 

How can online learning improve this situation? I have long suggested 
the following approaches. Everything suggested is practical and affordable 
with the interactive technologies of today. Further details are available on 
the web site [cf. 1]. I will be happy to discuss these points with readers. 

Highly interactive learning: Much current learning is passive, whether 
from lectures, books, video, or web sites. We should insist that learning is 
active. The student should be a participant in learning, not a spectator. 

The following factors characterize highly interactive learning: 
a) Conversational: The learning situation should resemble a 
conversation or dialog. 
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b) Like a student-tutor dialog: The model for this computer-based 
conversation should be the interaction between a student and a 
skilled tutor. 

c) In the student’s native language: Our most powerful tool for 
interaction is our language. Pointing and multiple choice are 
inadequate for highly interactive learning. 

d) Free-form replies: Student replies to frequent computer questions 
are unrestricted natural language replies. 

Individualized: Learning should not be a mass-produced cookie cutter, 
but should be individualized to the needs, aspirations, and learning style of 
EACH student. Highly interactive learning makes this possible, if the 
learning material is reasonably designed. 

Different learning for each person: Each person is unique, with unique 
learning problems. 

Programs actively look for student problems: Designers should seek the 
learning problems that the individual student is having. 

Programs offer help for these problems: When problems are found, the 
program gives aid, and checks to see if that aid is effective. 

Testing and learning combined: Testing and learning should be an 
intimate blend, not separate processes. Tests should be invisible to the 
student. 

Mastery: All students should learn everything, and learn it well. 

Small groups working together: Learning is best in groups of about four, 
local or electronic. Peer learning is valuable. 

Full evaluation: All learning material should be fully evaluated by 
professional evaluators. This should include both formative and summative 
evaluation. 

International development: Learning is not the problem of one country, 
but of the entire world. So learning units should eventually be in many 
languages. International design can lead to better learning, and can involve 
very large numbers. 

Distance learning: The primary delivery method for highly interactive 
learning will be distance learning. 
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3. CONSTRUCTIVIST LEARNING AND ONLINE 
TECHNOLOGY 

Elizabeth Stacey, estacey@deakin.edu.au 

My views for creating effective online environments emerge from a 
framework of cognitive constructivism, particularly, social constructivism. 
The constructivist view of knowledge, unlike the positivist view of 
knowledge as “an accumulated body of empirically verifiable facts that are 
derived directly from observation and experimentation” [1: p.262), perceives 
its content as constructed by the learner who experiences it. This means that, 
if knowledge is tentative and socially constructed, it cannot be taught but 
only learned (or constructed). Many constructivist ideas of learning originate 
in the work of cognitive psychologists such as Piaget, Bruner and Vygotsky, 
who share a central notion of constructivism in which the learner has a 
representational model, a system of schema or personal constructs that 
provide an anticipatory scheme for the learner to make sense of any 
situation. 

The constructivist perspective implies that the teacher, before teaching, 
must attempt to understand the learner’s existing understandings. Teachers 
negotiate meaning with learners rather than just transmit content; dialogue is 
an important part of this process. Guidance and feedback from the teacher 
ensures that learners are not “‘trapped’ by their own constructions, without 
having access to alternative ways of viewing events and ideas” [1: p. 274]. 
Teachers and course designers in the field of open and distance learning 
have also been debating the constructivist approach to learning, as an 
alternative to the more behavioristic model of learning that underpins much 
of the earlier instructional design of distance learning materials. The use of 
educational technologies such as Computer Mediated Communication 
(CMC) as a means of providing the interaction and feedback with teachers 
and fellow students that facilitate this way of learning, throws into relief the 
relationship between a constructivist approach, collaborative learning, and 
learning at a distance. 

Cognitive psychologists also emphasize the social nature of learning, 
particularly when learners are confronted with problems that they cannot 
solve on their own without the resources of a group. More importantly, the 
process of discussing, listening to other group members and receiving 
feedback on ideas, provides the cognitive scaffolding that these 
constructivists see as essential to higher-order thinking [2: p. 227]. Another 
concept that has gained acceptance is Vygotsky’s notion of a zone of 
proximal development in which a learner cannot achieve an understanding of 
a new concept alone and requires help from a teacher or a peer: 
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It is the distance between the actual developmental level as determined 
by independent problem solving and the level of potential development as 
determined through problem solving under adult guidance or in collaboration 
with more capable peers [4: p. 86]. 

Such a concept requires a learner to interact with other learners who will 
extend his or her understanding. Group interaction in the learning process is 
an important requirement for this condition and the exploration of 
Vygotsky’s ideas can be used to justify and explain the effectiveness of 
collaborative learning. 

In summary, my pedagogical philosophy for better online learning 
requires the learner to be considered from a constructivist and social 
constructivist perspective where: 

a) learners construct their own meaning, 

b) learners are active and create their own understanding, 

c) learning is interactive, needing social interaction, 

d) a dialogue is created within a community of learners, 

e) learning is a dialectic process to test constructed views, negotiate 
ideas, collaborate. 

Added value 

My research [3] found that students learned online collaboratively by: 

a) Sharing the diverse perspectives of the group members. 

b) Clarifying their ideas via group communication. 

c) Receiving feedback to their ideas from other group members. 

d) Seeking group solutions for problems. 

e) Practicing the new language of the knowledge community in 
discussion with other group members before using this language in 
the whole group or in the new knowledge community. 

f) Experiencing the power of group discussion mediated either by 
communications media or by direct contact. 

g) Sharing group resources. 

In the social context of group interaction, the collaborative group 
develops a group consensus of knowledge through communicating different 
perspectives, receiving feedback from other students and tutors, and 
discussing ideas, until a final negotiation of understanding is reached. My 
research study also found that effective collaborative learning in an 
electronic environment also provides students with: 

a) Socio-affective support from the online community; this raised the 
retention level of student enrollment. 
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b) Motivation for learning, because they were accountable to their 
fellow students for assignment input and received constant feedback 
as they communicated together. 

c) Technical collaboration and support from other group members if 
they encountered problems learning to use the electronic 
environment. 

d) Multiple modes of communication, because the online 
communication was often the point of contact for arranging phone 
conversations or face-to-face meetings, as well as sharing 
documents and resources by multiple modes of communication. 

e) Reflective textual responses that were often more conceptually 
complex than spoken interactions of a face-to-face group meeting. 

f) Improved academic results from those students who had used online 
learning as a basis for the highest level of communication for group 
interaction. 

Effective strategies 

From researching the practice of innovative teaching staff and from my 
own online teaching experience, several important strategies for effective 
teaching in this electronic environment became apparent. CMC was 
integrated into courses effectively when teachers were able to: 

a) structure an authentic use of interaction: the conference was built 
into the course with conference contributions counting towards 
assessment; 

b) respond to initial student messages: teachers were active in 
developing group interactivity particularly at the initial stage of the 
course as the group formed cohesion; 

c) act as a group facilitator: students addressed the issues, being 
guided only as needed; 

d) use small groups for large course numbers: collaborative learning 
was developed through structured tasks that held students 
accountable both individually and as a group. 
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4. BETTER LEARNING ONLINE — BETTER 
TEACHING ONLINE 

Chris Hughes, c.hughes@unsw.edu.au 

While addressing the question of how to get better learning online, I want 
to make a case for the role of the teacher in actively helping learners learn. 
This approach to online education is not fashionable. I don’t think the word 
“teaching,” or the concept of what this might mean in an electronic 
environment has yet been mentioned at this conference, and we are almost at 
the end! 

To set the theoretical background, I accept most of constructivism’s 
account of learning and its pedagogical implications, for example, that 
students should be actively engaged in their learning, that they need to relate 
what they are learning to their experiences and their existing knowledge, and 
that they need to make the material they are tackling meaningful to them. 
However, I think that constmctivism is careless in its epistemological 
statements. Its view of knowledge as “subjective and socially constructed,” 
and of the task of learners as being to “construct and negotiate their own 
meaning” concern me. Such statements amount, in the end, to a poor, if 
fashionable, epistemology, and they don’t accord well with the best practice 
of teachers or of education. They may capture the views of some in the 
humanities, but they do not adequately address the task of education in the 
sciences. 

Of course, these views have a kernel of truth in them. Clearly there is a 
social component in how disciplines construct their accounts of the world, 
clearly individuals must make sense of what they are learning. However 
constructivism’ s formulations imply that consensus within a group amounts 
to knowledge, and even that we should regard each individual’s own unique 
view as knowledge, regardless of its relationship with the views of others, of 
the discipline, or with the world. There is much more to most academic 
disciplines than this. Constructivists speak of negotiation among the 
community of learners, drawing on a parallel to research communities in a 
discipline. But there are big differences between the two. Working without 
the constraints of science, communities of learners can readily agree on very 
poor accounts of the world, and individuals can misconceive the real state of 
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affairs. It happens frequently. It is one of the bases for the need for 
education, and for the need for teachers. 

Constructivists place rightful emphasis on the process of learning, and on 
learners building their own meanings. But constructivism’s weak conception 
of knowledge leads it to downgrade the goals of education, and teaching 
almost vanishes in the process. And it vanishes in many implementations of 
online education too. Indeed, Professor Bork, in his oral contribution to this 
panel, stated that he wanted to eliminate teachers, or at least the teaching role 
that most teaching assistants undertake. He saw this role as eminently 
automatable. For me, the educational role of professors, focused on the 
communication of content, is the one that may largely be automated. 
Teaching, real down to earth tutoring, remains one of the most human of 
activities, one which, because of its dialogic character, will never be fully 
automated. 

These concerns lead me to appreciate Laurillard’s very subtle account [3] 
of teaching and learning in higher education. She manages to work between 
the poles of instructivism and constructivism, producing an account of 
teaching and learning that combines largely pre-determined educational 
goals (as embodied in course objectives and grading criteria, and as 
represented by the teacher) with a teaching and learning process that 
demands guidance, persuasion, dialogue, and active engagement in support 
of the learner. Her “conversational model” of the educational process 
envisages the dialogue of university teaching as being rhetorical to the extent 
that the teacher’s role is to argue the student into understanding and adopting 
a position that the discipline, for the whole gamut of reasons inherent in its 
approach to theory and science, would accept as valid. 

For me, much remains for the teaching role after a course of study is 
instructionally designed, professionally packaged, and fully prepared for 
online delivery. Teachers work to discover and counter the misconceptions 
of students as the latter attempt to learn. I take seriously the idea that 
teaching and learning are social activities, so I am also interested in the use 
of online group or collaborative learning arrangements, and hence I want to 
go beyond the one-to-one and one-to- machine models that seem to 
predominate. I want to teach a group online! 

Laurillard has also revived the idea of mathemagenic activities, by which 
she means activities that engender learning by placing students in situations 
where they are almost forced to learn. This is an old idea in education, 
traceable back to Rousseau at least. The idea of mathemagenic activities is 
common in the design of multimedia packages and programmed learning. It 
is not so commonly thought of as applying to the areas of teacher-to-student 
and student-to-student communication. Yet classroom teachers have well 
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established mathemagenic techniques that they use in their communication 
with students to support learning. 

Teaching is a form of dialogic communication, and dialogue involves at 
least two people. But there is more to dialogic teaching than just Socratic 
questions and answers, much more than the simple exchange of messages, 
and hence, much, much more than can be accomplished through simple e- 
mail messaging, chat rooms, and newsgroups. 

At UNSW, I have been working with my colleagues on ways of 
supporting good teaching practice online. We are developing tools and 
techniques that allow teachers to use the best of their classroom practice to 
facilitate learning online. This is asynchronous, but synchronised, 
spontaneous, and responsive teaching. We have developed a web based 
teaching system that supports a range of communication modes as correlates 
of the best classroom practice. These are designed as mathemagenic 
communicative modes, each clearly delineated by a range of structural and 
graphic markers, each placing mathemagenic demands on students. 
Currently, the system supports discussion, including meta-comments, 
questioning with the imposition of a wait time, brainstorming, informal 
argumentation where students must commit for or against a proposition, 
formal debates, short answer quizzes with peer review, and case studies. The 
system, called WebTeach, also allows for anonymity and, to improve 
participation, notifies the class group by e-mail of all modifications to the 
web pages. 

We have developed this prototype system in stages, monitoring teacher 
and student use and developing the functionality of the prototype to support 
and enhance these patterns. The system is now in use in five of our ten 
faculties, in about 45 teaching groups. It is working well and is easily 
accepted by both teachers and students. No training in its use is offered, and 
none seems to be needed. Our evaluations show that this is because the 
system meshes well with the knowledge base and skills of both teachers and 
students. 

Thus, our strategy in pursuit of better learning online is not to attempt in 
any way to replace teachers, but to work with them, to support them and 
their students in the transition to online teaching and learning. We want to 
make good use of what has been learned about university teaching and 
learning in the classroom. To do this, we are developing tools and systems 
that allow teachers and students to employ their finely honed educational 
skills as they work together online. To achieve good learning online we are 
supporting good teaching, not eliminating it. 
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5. INTEGRATING THE CONCEPT OF BETTER 
LEARNING ONLINE: AN ORGANIZATIONAL 
PERSPECTIVE 

Timothy G. McMahon, tmcmahon@exchange.fullerton.edu 

The inventions of the book and printing press created a new order of 
information delivery, education and learning. These inventions have 
determined the educational process for over four hundred years. This order 
of books and the printed word are still the foundation of our educational 
methodologies today. However, the concepts of what it means to be educated 
and learned have changed. Academic institutions worldwide are 
experiencing a transformation of information organization and delivery that 
is rapidly affecting the means people use to obtain an education. This 
transformation appears inevitable, and is clearly not understood, nor 
controllable within the academic stmctures in which we are currently 
embedded. 

Using networked computers for enhanced communication has also led to 
the delivering of course content, administrative details and functions, and 
assessment of student efforts in learning new material. Billions of dollars 
are being invested in building networking infrastructures to support 
enhanced communications for all operating aspects of existing academic 
institutions, but the application of the networked computers to the education 
process is still in its infancy. The technology is changing much faster than 
the academic institutions are willing (or can afford) to adapt, and any 
movement towards integrating technology into instruction is met with 
resistance to change on many levels-faculty, administration and students. 

However, the infrastructures are being built and being made functional 
through large investments, long before faculty are being introduced to 
instructional design that incorporates networked computers and web-based 
courseware. (At one large university in California, with approximately 
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27,000 students and 1800 faculty, the single largest impediment to the 
utilization of the new information technology infrastructures is faculty 
awareness and training. It is not access and it is not outdated equipment or 
software [cf. 1, 2].) As these “modernized” information technology 
infrastructures are made operational, the teaching of teachers has lagged far 
behind what is necessary to utilize the potential of teaching and learning 
with networked computer enhancement effectively. 

As we examine the concept of “better learning online” we must consider 
the differences in meaning that these words carry to various academic 
groups. “Better” means that the existing methods and practices are being 
modified and or changed to exist in an improved state. Thus, are we 
beginning to examine and assess the effects on student learning outcomes, or 
are we more concerned with the effects on administrators, faculty, 
institutions, and budgets? If integrating technology into instruction is better, 
how is it better? Better learning can mean more access to education for 
more people than had it before, but is this an improvement in education or 
simply in numbers? At the same university mentioned above, the millions of 
dollars spent in creating a fast and functional network for communications 
has made the Internet and Web available to all faculty and students to a 
much greater degree than ever before. However, after almost three years of 
time, money and labor investments, the integration of technology into 
instruction is being utilized by only approximately one-fifth of the faculty 
and one-third of the students. 

We must also ask what is meant by the concept of “better learning.” Is it 
better to learn through networked computer augmentation where more of the 
human multiple intelligences can be appeased, but face-to-face interaction 
potentially is diminished? The methods of assessing the impact of integrated 
technology with student learning are still using comparison techniques to 
“seat-time” classes with lecture, testing and semester (or quarter) time 
frames. The comparisons may have to be made to bring accreditation and 
acceptance of online teaching and learning to the established institutions of 
higher education, but the integration of technology into instruction is already 
changing how many people are receiving an education. This is already 
occurring to the extent that we must examine the effectiveness of the 
technology on learning on its own. There are studies showing “no 
significant difference” when using, or not using, technology in the classroom 
(in this case television and teleconferencing). However, this is significant in 
that no difference also means that technology is as good as, and isn’t 
hindering, the existing education process, and is already an alternative to 
“seat-time” at an educational institution. 

The integration of technology into existing educational and institutional 
practices to build electronic educational environments will escalate. The 
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alterations and subsequent enhancements to our communications between 
teachers and students will also lead to different learning methodologies that 
will have to be examined for pedagogical usefulness and effectiveness, and 
simultaneously, assessment of the social, managerial, and institutional 
impacts upon the students. 

It is worthy of study to assess whether it is, indeed, or will become, better 
learning online. 
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6. THE HUMAN DIMENSION IN A 

TECHNOLOGICALLY-BASED EDUCATIONAL 
ENVIRONMENT 

Peter Serdiukov, peterkiy@hotmail.com 

The Human Dimension (HD) — a term coined by Alexander Singer — in a 
technologically based education can be defined as a system of human-related 
factors that are involved in the contemporary educational electronic 
environment (EEE). 

It is a universally acknowledged fact that technological innovations 
stimulate human progress in many aspects. Educational Technology (ET) 
based on Information and Communication Technologies (ICT) is certainly a 
powerful and versatile instrument to improve education at all levels. 
Unfortunately, there is a remarkable mismatch between the technology, 
predominantly in the form of computer hardware that has been poured into 
education in the last ten years, and modest achievements in its 
implementation in classroom settings. Educational Technology has not yet 
moved from the research domain into the massive application mode. 
“Computing,” as Andries van Dam remarked at this conference, “has not 
fulfilled its promise.” What we can take pride in are really impressive 
advances in hardware and software development, in global web-based 
communication and unlimited information access. Many seem to be 
researching in the area of innovative technologies for education today, but 
shouldn’t we also concentrate on the improvement of educational 
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applications of these technologies and on the large-scale use of ET in 
teaching and learning? 

The future of ET and the pace of its implementation in universities 
depend on many factors, the most critical being a human one. If we consider 
HD from the learner-centered approach, it may be regarded along the two 
planes: (1) a vertical — the development of an individual as a human being 
and a professional: learning how to learn, how to acquire knowledge, how to 
develop professional skills and competencies, and (2) a horizontal — the 
development of an individual as a member of the society: learning to live 
among and with people, to communicate, and to cooperate in team effort. 
Educational Technology (ET) can be very helpful along both planes, 
assisting an individual to efficiently learn and develop professionally, and, at 
the same time, offering him or her new means for interacting with the whole 
world. If we think about incorporating ET into education, we must focus on 
the major provider of technological innovations into teaching and learning, 
that is, on the faculty. What interferes with efficient faculty use of ET in the 
auditorium on a permanent basis? 

The central problem, in my opinion, is the faculty, their training in ET, 
and stimuli to use it. Besides being overwhelmed with preparation for 
classes, checking homework, etc., faculty do not get thorough 
methodological training in ET. For example, the undergraduate ET course 
offered to student teachers in the universities is usually only 3 credits (45 
hours). How, in all good faith, can you cover pedagogical and psychological 
foundations of ET, learn how to operate the computer, overhead projector, 
and other equipment, master the methods and techniques of teaching the 
subject (math, science, language, etc.), and try them out in a real classroom 
situation in this short time? Practical experience with ET in this course is, 
evidently, impossible. So, the beginning teacher lacks essential knowledge 
and skills and is unable fully and effectively to incorporate ET into the 
classroom. It is no wonder that student teachers are generally dissatisfied 
with their preparation in ET. These university faculty who did not receive a 
pedagogical education seem to have no training in ET and its applications at 
all. 

Faculty need to receive a sound undergraduate preparation in the use of 
ET, then during their professional career be involved in continuous in- 
service professional development and also have access to qualified expert 
support in the use of ET. In ET training, as our estimates and experience 
show, 15% of the time should be assigned to the theory of ET, 30% to 
operational skills, and 55% to methodological training where the faculty 
learn how better to teach using ET. We are offering the university faculty an 
up-to-date professional development program that includes such an ET 
course and have also developed a continuous 4-year program for the 
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preservice teacher in ET training in pedagogical universities that is being 
implemented in Kiev State Linguistic University [2]. 

In order to achieve practical, effective results in the large-scale 
implementation of ET, we absolutely must convert wide masses of faculty 
into ET-avid users and partisans, increase ET presence in undergraduate 
teacher training and introduce the ET lifelong learning principle for all 
school teachers and university faculty focusing on application of the 
technologies in the teaching/leaming process [1]. We must also create a 
hybrid specialist who would be trained in both technology and general 
educational and subject matter areas. We must build powerful models of 
learning and teaching on the basis of new digital multimedia information 
systems, and create an all-embracing social-technological environment in the 
universities [2] that would stimulate all the faculty to use ET everywhere it 
can bring improvement to teaching/leaming/research and management. Only 
then can we expect that the money invested into ET will work. 

And last, but not least, about HD, education cannot be limited to 
professional training only; it is a social institution and process, the integral 
part of which is to develop citizens who will live and work in the society for 
its benefit. I cannot agree with my colleague, the most respected Dr. Alfred 
Bork, who said that he envisions future universities without faculty at all. 
The ultimate goal of education is to develop a professional who is also an 
educated person, a human being, a unique individual and a worthy member 
of human society at the same time. That is why education cannot and should 
not be totally automated and devoid of the human presence that is so 
essential for raising the young generation, and for efficient functioning of the 
EEE as well. 
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Abstract: “Building University Electronic Educational Environments” was a working 

conference, held in conjunction with annual meetings of IFIP WG 3.2 on 
Computers in University Education and IFIP WG 3.6 on Distance Learning. 
Conference attendees from a wide variety of backgrounds and countries were 
invited to share experiences and ideas on Electronic Educational 
Environments. The similarities and differences in the underlying theories and 
philosophies held by the conference participants are discussed in this paper. 



1. INTRODUCTION 

“Building University Electronic Educational Environments” was a 
working conference, a forum for participants invited from 19 countries to 
exchange ideas on a common interest. In addition to the conference keynote 
addresses, paper presentations, and panel sessions, were the annual meetings 
of IFIP Working Group 3.2 on Computers in University Education and IFIP 
Working Group 3.6 on Distance Learning. 

In conference sessions, the term “electronic educational environments” 
was applied to a wide range of technical, educational and organisational 
contexts. Within those contexts, many papers documented specific 
approaches to implementation and innovation. Some approaches were fairly 
similar, whereas others stood alone. As this was a working conference, 
discussion played a vital role in the exchange of ideas during the sessions 
and also during informal conference events. As the conference proceeded, 
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both the similarities and the differences in the underlying theories and 
philosophies held by the conference participants became apparent. 

The conference sessions were grouped into the themes: 

- National Plans and Products 

- Learning Paradigms 

- Meeting Institutional Challenges 

- Curriculum Development 

- Defining and Building Technological Environments 

- Scholarly Electronic Resources 

The panel session topics were: 

- Life-long Learning 

- Better Learning Online 

- Looking back, August 2005: How Obvious It Should Have Been. 

By the close of the conference, a set of sub-themes had emerged. 
Depending on the perspective of the participant these included: 

- What will be the role of universities of the future? Will they exist as 
actual places? If so, why? What is their purpose? Is the workplace a 
learning environment? 

- What levels of curriculum are appropriate for university learning, 
professional development, sub-degree courses? Should education be 
academic or vocational? 

- What is the role of teachers in universities? Do students teach 
themselves? Should teachers be coaches and facilitators rather than 
dispensers of knowledge? Should experts play a greater role in the 
learning process? 

-- How are student profiles changing? Is learning going to take place 
throughout working life and beyond? 

- Making technology accessible. How can organisations be encouraged to 
adopt electronic technology? 

- How do electronic educational environments influence on learning? Is 
learning actually increased? 

- How can student-teacher and student-student interaction be increased in 
off-campus study? 

- Which is a more effective application of electronic technology: the 
processes of learning or the learning content? 

- Collaboration on a national and institutional level. 

An exploration of these sub-themes and the accompanying debate and 
consensus follows. 
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2. WHAT WILL BE THE ROLE OF UNIVERSITIES 
OF THE FUTURE? 

Central to the discussion was the impact of technology on the future 
operation of universities. The varied background of conference participants 
ensured a wide variety of perspectives. 

2.1 Will they exist as actual places? 

Alfred Bork' thinks not. He proposes an educational system based on 
interactive online learning. Cheap electronic learning devices will be 
available to students regardless of their physical location, so that learning 
can take place at home, at work, even in public places. He envisions a 
natural language voice conversation between student and learning material. 
Information about student progress will be stored and monitored so 
individual programs can be automatically tailored to student needs. Learning 
will be under student rather than teacher control. 

Certainly many conference participants reported programs in which vast 
numbers of students never come near the university, and rely instead on 
electronic environments. The discussion touched on the issue of competition 
to universities emerging in the form of “wholesalers” who are rationalising 
education by offering online courses purchased from individuals and 
academics. Vendors such as Microsoft and Novell are offering accredited 
training courses that take advantage of electronic technology. Wibe“ takes 
this concept one step further when he discusses “informal education that may 
be organised by any individual or in any organisation”. In other words, he 
raises the possibility of learning without any university at all, and gives the 
example of citizens managing their own learning supported by “virtual 
institutions” with resources such as in the “Virtual Teacher Centre” 
(http ://vtc .ngfl .go V .uk) . 

2.2 If so, why? 

However, many conference participants took a different perspective. 
They argued that universities had existed in physical locations for centuries 
for very good reasons, and that they were actually increasing in number and 
size. The physical resources of laboratories and libraries have to be located 
somewhere. Centralisation of administrative structures makes operational 
sense. Academic communities thrive on personal contact. The friction, 
competition, and collaboration, which are a consequence of the formal and 
informal face-to-face communication between academics and the students 
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they supervise, play a major part in the generation of thought and innovation. 
Personal contact therefore invigorates research and invigorates the 
intellectual life of a university. 

Most importantly, this group argued, students gain from being together in 
the same place at the same time. Leaning is helped by peer contact while 
group work is a sound preparation for working life. The co-curricular and 
social life provided within the university walls is an important part of 
personal development with lasting impact on most students’ lives. 

2.3 What form will they take? 

Another group of conference participants felt that both viewpoints could 
be accommodated in universities both present and future-learning would 
take place both on and off campus depending on student requirements. 
Online learning could also take place both on and off campus. 

Online catalogues and resources and digital libraries have significantly 
reduced reliance on physical libraries. Academic communities are 
flourishing because electronic communication provides global access to 
researchers and research in related fields, whereas previously research may 
have occurred in isolation. Group work and social contact can take place 
electronically while simultaneously fostering technical skills. The view of 
this group was that electronic environments have widened the available 
options and choices for teaching and learning but would operate in 
conjunction with more traditional university environments rather than as a 
replacement. 

2.4 Is the workplace a learning environment? 

Several participants reported programs that operate in the workplace. 
Instead of theoretical assignments or case studies, students work on projects 
in the actual workplace, supported by a set of electronic tools that allow 
them to prepare their work and communicate with their peers, teachers, and 
fellow workers. For example, an innovative project at the Open University of 
the Netherlands features Virtual Business Teams (VBTs)“^ consisting of 
distance education students with limited computing backgrounds. They 
operate in teams “within a real-life project or within a section of a functional 
organisation” supported by a workbench of PC and web-based tools. “A 
typical VBT workbench provides tools to support collaborative work in a 
networked environment, tools for assessment and guidance, and tools for 
knowledge management.” Support for peer and self-assessment is an integral 
process. 




Electronic Educational Environments: Commonalities & Differences 257 



Programs like this project can take place in an employee’s actual 
workplace, providing convenience and the learning benefits derived from a 
real-life application. The impact of electronic environments on workplace 
learning is related to other major issues raised at the conference: 

• Should universities place more emphasis on vocational learning rather 

than the “pursuit of knowledge for knowledge’s sake”? 

• Is learning going to take place throughout working life and afterwards? 



3. HOW ARE STUDENT PROFILES CHANGING? 

A continuing theme in the conference related to IFIP TC3: Task Force on 
Life Long Learning which has been formed in response to a perceived shift 
in student profiles resulting from “the emergence of new technologies and 
their impact on society as a whole”. 

To meet the demands of a rapidly changing workplace, adults long since 
graduated are returning to university for re-training and professional 
development. Here again, Wibe’s discussion of virtual institutions and 
community learning provided a link to Bork’s vision of a learning 
environment in which cheap electronic learning devices will be available to 
students regardless of their global location, economic situation, or stage of 
life. 

When viewed together with the options made available by electronic 
environments, the shift of student profiles from predominantly young 
undergraduates to older workers or retirees casts a fresh perspective on the 
traditional debate of vocational versus academic education. 



4. WHAT LEVELS OF CURRICULUM ARE 

APPROPRIATE FOR UNIVERSITY LEARNING? 

Several of the papers presented at the conference, including the 
University of Netherlands’ VBT program and some information 
management programs, described professional development programs 
supported by electronic environments. 

The IFIP/UNESCO Informatics Curriculum Framework 2000, tabled at 
the conference, took a different focus. This document acknowledges that 
often a degree of computer literacy is a vocational requirement, and lists 
different levels of computer literacy ranging from low-level application use. 
The Framework includes the European Computing Driving Licence that 
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contains very little traditional conceptual intellectual content and emphasises 
low-level skill development/'' 

Although some participants disagreed, there seemed to be general 
acceptance of the idea that, in order to meet industry and student needs, 
university curricula should be expanded to incorporate a wider range of not 
necessarily academic courses. It was agreed that electronic environments not 
only create a need for a wider range of offerings, but also assist in their 
delivery. 



5. WHAT IS THE ROLE OF TEACHERS IN 
UNIVERSITIES? 



5.1 Should experts play a greater role in the learning 
process? 

Some participants claimed that the rapidly changing world made it 
impossible for teachers to keep abreast of knowledge. Several papers 
referred to programs that dealt with this problem by using domain experts as 
a resource. In some cases, such as VBT, domain experts were resourced 
from their workplace. In other cases, documented later in this paper, they 
were represented in multimedia products in which students could participate 
in simulated interviews. 

5.2 Do students teach themselves? 

Some conference participants commented that off-campus learning and 
online resources were consistent with pedagogical approaches that promote 
student-centred rather than teacher-centred learning. For example, 
constructivist pedagogies could flourish in a wealth of online resources and 
feedback loops. Other conference participants felt that students would 
increasingly rely on their peers for information. Certainly, team projects 
assume both self and peer teaching. The discussion went one step further by 
producing examples of students actually teaching teachers, taking into 
consideration the approach that teaching is a proven learning technique. 
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5.3 Should teachers be coaches and facilitators rather 
than dispensers of knowledge? 

In a scenario where students are working online, possibly in the 
workplace, in a self-directed mode, relying on online resources, their fellow 
students and domain experts, what, if any, is the role of the teacher? Most 
papers that referred to this scenario seemed to include teachers in the role of 
coaches and facilitators. 

However many conference participants felt that teachers were needed to 
design the courses in the first place, and that student-teacher dialogue is one 
of the most important elements in learning. In order to achieve this effect in 
an electronic environment, several presenters identified two major 
challenges: 

• Avoiding traditional techniques that do not translate to electronic 

environments, and discovering teaching practices that do effectively 
incorporate appropriate media to maximise learning. 

• Incorporating student-teacher dialogue into electronic environments. 



6. HOW DO ELECTRONIC EDUCATIONAL 

ENVIRONMENTS IMPACT ON LEARNING? 



6.1 Is learning actually increased? 

Simulations and visualisations are respected forms of electronic 
educational content. They are among the innovative applications being 
developed using Java applets embedded in hypermedia at Brown University 
under the guidance of Andries van Dam. In the course of his keynote 
address, he demonstrated some wonderful examples and then asserted that 
no quantitative evidence had been produced to support the theory that 
software visualisation or simulation increases learning. 

At the Virginia Polytechnic Institute and State University''^ web Java- 
based modules incorporate state of the art simulation and visualisation 
techniques, including CAVE virtual reality technology The modules were 
created by a multidisciplinary team and build an entire course. Ronald Kriz 
described a set of modules in a materials simulation course that included 
atomistic behaviour, and then added that students reported that they didn’t 
often enter the “CAVE”. 




260 



Wendy Doube 



In fact, neither quantitative nor qualitative evidence of electronic 
educational environments actually improving learning was widespread at the 
conference, despite many applications based on sound pedagogical theory. 

However, several papers documented the greater efficiencies, increased 
access, and flexibility resulting from the use of electronic environments, 
with increased learning as a probable side effect. On several occasions, 
reference was made to both the constraints and the advantages of electronic 
media in educational applications. References were also made to the 
difficulties confronting experienced teachers when adapting their courses to 
these constraints and advantages. 

6.2 How can interaction between student, teacher and 
content be increased in off-campus study? 

There was general agreement that one of the major constraints of off- 
campus learning is the missing leaning benefit derived from classroom 
dialogue. Electronic media can, however, provide forms of interaction 
beyond the classroom. 

Catherine Fulford of the University of Hawaii discussed her research 
compiling a taxonomy of interactions in a two-way television environment. 
Working with three classifications of interaction: student-teacher, student- 
student, and student-content, she identified student behaviour that could be 
encouraged to promote interaction in that environment. 

Software tools to promote communication and collaboration are in 
widespread use. 

Chris Hughes of the University of New South Wales described software 
and discussion forums that simulate classroom discussion. Students are 
provided with a structure within which they can ask questions and compile 
teacher responses in order to complete study requirements. 

At the Gippsland campus of Monash University, students and teachers, 
both on and off-campus, are supported by WebFace'"'”, a tool that can operate 
in any standard browser. WebFace integrates web course content and team 
repositories with virtual classrooms in the form of subject and team 
newsgroups. It also automates assignment (not just questionnaire) 
submission and processing. Entire assignments, submitted using the web and 
e-mail, can be graded by a sequence of markers before being returned to 
students together with textual feedback. Marks, submission details, and 
grading statistics are recorded and available to both students and teachers. 
Marking of computer programming assignments can be automated, so that 
grades and feedback can be returned to students in less than half a minute. 
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6.3 How can the features of electronic environments be 
used to maximum effect in learning? 

Despite differences in content and development methodologies, several 
of the electronic learning products presented at the conference shared 
common features. 

6.3.1 Pedagogical foundations 

Pedagogical theories were recognised as an important element in the 
successful development of electronic educational applications. Several of the 
electronic educational applications discussed at the conference are based on 
pedagogical theories, some complex, some established, some recent. 

CATWEB, a Course Authoring Tool for Web-based Educational 
Environments’^ created at the Universidade de Vigo “structures the 
pedagogical contents in learning blocks”, making it easier to tailor courses to 
teacher and student needs. CATWEB instructors need to be able only to 
follow a succession of screens in a web browser in order to develop and 
maintain learning blocks. Students can use support tools including note- 
taking, communication, bookmarks, and question papers. 

A flexible hypermedia system for interactive learning of foreign language 
text comprehension^ has resulted from collaboration between content experts 
and educational media experts at the Universidad Complutense de Madrid. 
The learning environment has a sound pedagogical basis. It contains a 
tutorial to help students navigate the course, a sound tool to accompany the 
text, guided and unguided routes of activities, a contextual grammar, and 
dictionary. “Educators can produce and modify the marked-up documents, 
and programmers use these marked-up documents as input to the 
hypermedia system that recreates the learning environment.” 

A similar technical approach has been taken at the Universidad Nacional 
de Education a Distancia, Madrid. In an effort to support distance learners, a 
framework for building web-based scenarios has been proposed^. The 
scenarios employ different learning strategies for a single knowledge 
domain. Examples of scenarios are drill-and-practice, case study, self- 
evaluation, and content delivery. The tool allows domain experts to build a 
scenario using “pedagogical building blocks” such as “introduce an 
activity”, “give a definition”, “offer a hint”. In this way different learning 
styles can be accommodated. 
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6.3,2 Multidisciplinary development 

Reports of successful development of these applications described 
multidisciplinary teams, containing at the very least, the teacher together 
with a specialist in educational applications that use technology. Teams also 
include graphic artists, technical and domain experts, and professional 
managers. 



6.3.3 Multidisciplinary support and resources 

Other papers documented strategies to provide teachers with resources, 
such as help centres, to assist in the development of their courses. For 
example, courses at the University of Twente in the Netherlands are being 
re-engineered to incorporate ICT to “support, enrich and improve current 
education, and to provide more flexibility in course delivery”. This goal is 
achieved by providing support to instructors. A well-equipped 
multidisciplinary team, composed of technical, educational and 
administrative experts, and support staff, assists instructors to incorporate 
technology into their courses and to adjust their learning and teaching 
approaches accordingly. A decision-support tool is employed to “identify 
which ideas and approaches are most likely to be acceptable and interesting 
to the particular course of the instructor and his or her way of teaching”. In 
addition, an Educational Centre stimulates the use of ICT in learning with 
staff development and innovation projects. 

6.4 Which is a more effective application of electronic 
technology — the processes of learning or the 
learning content? 

In spite of the similarity in approach of many of these applications, the 
discussion of the strategies used to maximise the benefits of electronic 
environments on learning revealed a fundamental difference in philosophy. 
Many of the educational applications could be clearly separated into two 
categories: focus on content, and focus on the processes of learning. 

Tom Van Weert and Bauke van der Wal of Utrecht argue that the value 
of electronic educational environments is in the processes rather than 
content. “The real strength of information technology lies not in automating 
existing work processes, but in empowering people in changing work 
processes. They feel that on-going and adaptive learning now takes place 
in the workplace as well as in educational institutions, and suggest that 
electronic educational environments consist of three main processes: 
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- learning by the student in a knowledge network 

- quality control in the form of student accountability, peer and expert 

assessment 

- coaching by the teacher and educational institution. 

In other words, student-centred learning can occur in groups or teams, 
supported by an integrated set of tools which aid distance communication, 
information retrieval, document production, organisation, and sharing. These 
tools should facilitate peer, professional and teacher assessment and 
coaching. In a rapidly changing world, content is secondary in this approach, 
and the value of the electronic environment is in adding process to the 
content in the form of interactivity and feedback loops. 

Packages that combine interactive content and support tools can support 
this approach. Several in-house products that integrate support tools, 
courseware, and authoring tools in a single environment were presented. 
CATWEB is one example. Usually the web, supported by CD-ROM, is the 
major form of delivery for these products. 

Some participants provided personal evaluations of commercial 
integrated environment tools including WebCT, LeamingSpace, and 
TopClass. Most of these products contain modules for course creation and 
editing facilities, questionnaires, and groupware but the emphasis rarely 
appeared to be pedagogical. 

6.5 An example of the trends in electronic educational 
applications 

MUNICS (Munich Net-based learning in Computer Science)'^'' is an 
example of a product that combines many of the attributes of learning 
environments discussed at the conference. It is an integrated environment 
that aims to support students and teachers working on case studies in the 
domain of computer science. It aims to equip computer science students 
better for professional life. The product has a sound and complex 
pedagogical basis in the cognitive apprenticeship field of situated learning. 
Multimedia is employed because it is “particularly qualified to realise active, 
situated, self-directed and co-operative learning”. The problem is presented 
in a way that, in order to obtain a solution, the user must ask a sequence of 
questions of appropriate domain experts who are simulated in a multimedia 
module. MUNICS also contains tools to provide instructional support to 
assist team development of a solution, including groupware and expert 
modelling tools 

It can therefore be used on or off-campus, both on and off-line, has a 
vocational focus, uses domain experts, has a sound pedagogical basis, was 
developed by a multidisciplinary team, and provides student-content 
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dialogue in the form of a simulated dialogue with the domain experts. It also 
integrates content with tools that support student-teacher, student-student 
dialogue. Teachers using the product take a facilitating and coaching role. 



7. HOW CAN ORGANISATIONS BE ENCOURAGED 
TO ADOPT ELECTRONIC TECHNOLOGY? 

Apart from the application of technology to best advantage for learning, 
the role of technology in the wider organisation and on a national level was a 
key issue. There was general agreement that adoption of technology by the 
mechanisms surrounding the core educational functions is essential in order 
for technology to be used to best advantage in education. General use of 
technology feeds into educational content and processes, and fosters a 
flexible and responsive approach to the adoption of new technology in 
courses. There was also general agreement that technology assisted the 
efficient functioning of educational institutions. 

However some participants felt that organisations and individuals are 
resistant to change and that structures and strategies are required to 
encourage the adoption of technology by the wider institution. Van Weert 
and van der Wal feel that “Realisation of an electronic educational 
environment is as much about managing organisational change as it is about 
solving technology-related problems. It is of no use to introduce information 
technology without changing the organisation of education.” However, they 
also feel that the existing content-based, teacher-centred, hierarchical 
structures can be resistant to change. “People’s acceptance of the technology 
is an issue.” 

Methods used within individual institutions to promote and manage 
technological change were discussed. They could target instructors, the 
information infrastructure, or the organisation as a whole. In most cases, 
emphasis is placed on encouraging adoption of electronic technologies. 
Often, top-down strategies are implemented with the aim of stimulating 
bottom-up initiatives and adoption of new technologies within the context of 
pedagogical, organisational, and scholarship issues. 

In Denmark, Aalborg University’s'''' IT-Innovation project exemplifies 
this approach. IT-I “serves to initiate the integration of information and 
communication technology into the existing university structure” and is 
currently affiliated with 60 projects across different faculties and disciplines. 
The aim is for the university to “use ICT in order to build up new 
practices — to develop new pedagogical models, and develop new ways of 
collaboration in order to enhance mutual understanding and knowledge”. 
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This project applies a model for technological and organisational change 
that acknowledges the university’s need to learn and be open to change 
while at the same time builds on its existing strengths and experiences. 

The organisational model for IT-I is based on: 

- Christensen’ s^'"* matrix for planning for known or unknown technology 
in conditions of agreement or disagreement about goals 

- Dixon’s™ model for organisational learning based on Kolb’s™^ 
model for experiential learning 

It is summarised 

- in a matrix which shows how specific tools and methods can follow 
the processes in experiential learning. 

- in a diagram that “shows the relationship between the experiments and 
the (IT-I) Project group”. 

In order to reach the project’s strategic goals, five areas of work were 
identified. Within those areas, five themes were investigated. Applying the 
goals of IT-I to the five themes, nine activities were set into process. These 
activities include dissemination of information, establishment of 
collaborative inter-disciplinary and IT contact networks, organisation of 
workshops, seminars and, most importantly, support of decentralised IT 
projects. 

This organisational learning model therefore incorporates the “bottom-up” 
experiences and visions of its staff with “top-down” initiatives and co- 
ordination. 

7 A How can technology be made accessible? 

Making technology generally accessible was a preferred method of 
encouraging organisations to adopt technology. 

In New South Wales, Australia, the Department of Education and 
Training, which has responsibility for over 2,200 widely-spread government 
K-12 schools and higher education colleges, is “integrating technology into 
professional development programs which support changes in teaching and 
leaming”^^. The programs aim to deliver high quality, location-independent, 
just-in-time courses, and materials that model new teaching and learning 
methods and integrate technology. Strategic planning is in place to “ensure a 
smooth transition to an effective electronic environment for the whole 
organisation”. 

Staff and students at the University of Kent at Canterbury have been 
encouraged to generate and use a large information system of co-ordinated 
web pages^^. Apart from assisting internal communication, this site assists 
the university in projecting a wider presence. A database stores staff, 
student, and course information together with research publications. 
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Context-aware “active” templates assist general users to create and maintain 
pages in the “house style”. Tools to track user activity were developed and 
confirm extensive and interesting patterns of use of the web site. 

Just as Kent incorporated evaluation structures into the project, Wellesley 
College has formulated a structure to initiate research projects^^. A 
technology assessment project created “a framework in which we could 
develop specific research projects examining the relationship between 
technology and learning. Our goal was not to evaluate or enumerate the uses 
of technology for learning ... nor to set policy but rather to explore and 
understand the shape(s) of learning on a technology-rich campus.” Eight 
main themes emerged from focus groups whose membership was drawn 
from different faculties. In a similar process, four main themes emerged 
from student focus groups drawn from a wide range of students. From the 
conjunction of the two sets of themes, two research projects have been 
initiated. 

7,2 How can electronic educational environments be 
supported on a national level? 

On a national level, centralised decision-making and collaboration 
between institutions appear to be preferred strategies for efficient utilisation 
of resources. “Bottom-up” participation is being encouraged with 
infrastructure development, funding for innovative projects, and professional 
development programs and support. Greater student choice is a major 
objective. Improved teaching and learning is a possible, but not always 
definite outcome. 

The higher education information systems infrastructure^^^ in the UK is 
being centrally organised to provide a national network and distributed 
electronic resources. Research, evaluation, and reporting are an integral part 
of the project. 

The Swiss Virtual Campus™' is a centrally organised project aiming to 
promote collaboration between the nine universities and other institutes of 
higher education in Switzerland. Government funding will be allocated to 
projects that develop high quality materials accessible to students at other 
institutions as well as the home institution. Learner-centric pedagogical 
approaches will be encouraged to support different modes of study, 
including distance education and open learning. A common suite of tools to 
assist in the development of the materials is being created and assembled. 
Libraries will use standardised web-based catalogues. Electronic journals 
and web materials will supplement inter-library loans. 

In the entire Central and Eastern European region, libraries are 
collaborating to provide information management professional development 
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for the librarians charged with the task of using electronic technology to co- 
ordinate access to a rich collection of distributed resources^^^''. In this case 
the collaboration is international as well as inter-institutional. Students are 
paired with international experts in a combination of on-campus study, 
distance education, and internships. 

Project DEDICATE '"'"''is another international program. It is a networked 
professional development initiative for information literacy. The project 
utilises collaboration between “library staff, students, faculties, and 
researchers at five science and technology universities in Estonia, Hungary, 
Latvia, Lithuania, and Poland”. 



8. HOW SHOULD ELECTRONIC RESOURCES BE 
MANAGED? 

The last two examples in the previous section demonstrate widespread 
changes in information management resulting from advances in technology, 
in particular, the Internet. Representatives of information management 
attending the conference did not appear to question movement from print to 
electronic resources, from local manual catalogues to globally accessible 
electronic catalogues. Digital libraries, electronic catalogues and documents 
provide access to high quality resources distributed around the world. 
Students and researchers are no longer constrained by the limitations of their 
local libraries. 

However, this move has added significant complexity to information 
literacy and management. The cost of establishment and maintenance of 
electronic systems and digital libraries can offset the savings derived from 
the elimination of manual processes and physical delivery of printed 
resources. Information managers reported their strategies to deal with the 
significant complexity. These strategies included centralisation of 
administration and resources, collaboration on a national and international 
level, and professional development programs all discussed in the previous 
section. Vinod Chachra discussed “creative financial arrangements to fund 
the development and access to digital libraries”™. 

8.1 Is there still a place for printed text? 

In the scenarios presented at the conference, media such as the Internet, 
CD-ROMs, television and video are being used to deliver educational 
content. Are these media replacing printed materials? Although some 
participants felt this was the case, and others discussed problems with 
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student resistance to text, most courses discussed at the conference still 
relied on printed text and, in fact, several participants were well-known 
authors of textbooks. Multimedia forms of content presented at the 
conference generally aimed to enrich learning, in particular learning outside 
the classroom, but did not supplant the academic depth of printed text. 

8.2 How are electronic resources being integrated with 
text? 

Some of the educational applications presented text on the screen and 
added some interactivity, whereas others relied on graphical visual 
presentation and contained minimal text. 

Bruce Shriver, in the first keynote address, provided advice gleaned from 
his experiences authoring a multimedia textbook. In this case, the volume of 
information that can reside on a CD-ROM accommodates enriching support 
material. Hypertext links are exploited to provide non-sequential navigation 
to text, diagrams, and other resources. But the product is still primarily a 
textbook. 

Matt Loeb pointed out that traditional printed publications are considered 
reliable, credible, and authentic sources of technical information whereas 
electronic publication and information dissemination media are less secure 
and manageable. He explained that professional societies have long 
depended on printed publications for reputability and on their subscription 
lists as a primary source of members. Ease of access to electronic resources 
challenges this product-oriented view of membership, as well as concepts of 
source reliability’'”". 



9. THE ROLE OF THE UNIVERSITY REVISITED 

In the second keynote address of the conference. Star Trek director 
Alexander Singer used video clips of his work to convincingly illustrate 
“how the media both reflect and shape the public perception of the nature 
and practice of science”. A captivated audience was aligned in whole- 
hearted appreciation of his case. Singer’s address could be seen to highlight 
the commonalities and differences in the approaches of the participants at the 
conference. This conference worked on the assumption that electronic 
technology has enabled a multiplicity of media to be incorporated into 
educational environments and, as such, is an agent of extensive change to 
higher education. Whether it is to content or process, that change both 
reflects and shapes the society in which the educational environments reside. 
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Pivotal to this discussion of change was an examination of the role of the 
university. Some participants felt that universities are an anachronism, 
whereas others felt that their role in society would continue to grow and 
flourish. However, all were aligned in the opinion that higher education 
would continue in some form or other. 

Regardless of differences in philosophy and approach, the participants 
worked together to share experiences and discover ways to best use 
electronic environments in higher education. 
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